
t Ellen Thompson 
Paralegal 
DuPont Legal 

1007 Market Street 
D-7098-1 
Wilmington, DE 19898 
tei : 302-774-3294 
Fax: 302-774-1189 
ErmailIntemetfax: 302-351-7304 
ellen.thcmpson@usa.dupont.com 

October 17, 2012 

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED 

Mr., Lance Nixon 
Superfund Enforcement Assessment 

Section (6SF-TE) 
U.S. EPA, Region 6 
1445 Ross Avenue 
Dallas, t X 75202-2733 

RE: Response to EPA's 104(e).Request for Infonnation for 
Cedar Ghemical Site in West Helena. Arkansas 

Dear Mr. Nixon: 

The attached information constitutes the response of E. I. du Pont de Nemours arid 
Company (DuPont) to, E P A ' S request for infonnation for the Cedar Chemical Site. 

DuPont will supplement this response if additional information is found, or if information 
subrnitted is determined to be incorrect. 

If you have any questions pertaining to this response, please call rne at 302-774-3294 or 
the attomeyresponsible for this matter, Ja:mes Allen at 302-774-8553 

Very truly yours, 

Ellen Thompson 
Senior Paralegal 

ET:ldw 

E.I. du Pont de Namours and Company 

9392034 
lllllllllllilllllllllllllllllllllillll 
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ENCLOSURE 3 

CEDAR CHEMICAL CORPORATION SUPERFUND SITE 
INFORMATION REQUEST 

QUESTIONS 

1. Please provide the full legal name, mailing address, and phone number of the Respondent. 

E. I. du Pont de Nemours and Company 
1007 Market Street 
Wilmington, Delaware 19898 
302-774-1000 

For each person answering these questions on behalf of the Respondent provide full name, 
title, business address, and business telephone and fax number. 

James Allen 
Corporate Counsel 
E. I. du Pont de Nemours and Company 
D7084 
1007 Market Street 
Wilmington, Delaware 19898 
Phone: 302-774-8553 
Fax: 302-774-1189 

Ellen Thompson 
Senior Paralegal 
E. I. du Pont de Nemours and Company 
D7098-1 
1007 Market Street 
Wilmington, Delaware 19898 
Phone: 302-774-3294 
Fax: 302-774-1189 

3. If the respondent wishes to designate an individual for all future correspondence concerning 
this Site, including legal notices, please provide the individual's name, address, telephone 
number, and fax number. 

Ellen Thompson 
E. I. du Pont de Nemours and Company 
D7098-1 
1007 Market Street 
Wilmington, Delaware 19898 
Phone: 302-774-3294 
Fax: 302-774-1189 



4. Please explain the business relationship between your company and Cedar Chemical Corporation. 

Contacts in all DuPont sites in the US and Canada were requested to conduct a good 
faith, diligent search of their files in response to this 104(e) request: After 
performing a good faith, diligent search, DuPont found one document related to the 
Cedar Chemical Company. See attachment A. Copies of Nexus documents provided to 
us by Joseph W. Ghormley, Quattlebaum, Grooms, Tull & Burrow are also enclosed. See 
attachment B. 

5. 
Identify all transactions with the Site owners and/or operators of the Site that resulted in materials 
being sent to the Site by you for any purpose. Identify and provide all documents related to each 
transaction including, but not limited to, invoices, manifests, shipping papers, bills of lading, 
receipts, log book entries, trip tickets, work orders, contracts, documents showing the nature of 
the materials involved and any EPA and/or State environmental filings or correspondence. For 
each transaction, identify and state: 

a. The type and purpose for the transaction; 

b. A description of the materials involved, including their quantity and chemical content and 
characteristics; 

c. Any amounts paid by you in connection with each transaction; 

d. The date of each transaction; and 

e. The date the materials were sent to the Site. 

DuPont does not have any additional information. Please see response #4 

6. Provide a copy of the tolling agreement between your company and Cedar Chemical, including 
any restatements, amendments, or other documents. If there are any other tolling agreements, or 
joint operating agreements, with other companies, provide copies of such agreements. 

Please see response #4 

7. Identify all persons, including you, who may have arranged to have the raw materials mixed at 
Cedar Chemical Inc. In addition, identify the owner of the hazardous materials involved in each 
such arrangement 

Please see response #4 

8. If any of the documents solicited in this information request are no longer available, please 
indicate the reason why they are no longer available. 



DuPont employs a records retention policy that provides for the orderly 
maintenance of the records important to the business of DuPont, and in the interest 
of economy and efficiency provides a specific time frame for the disposal of records 
that are no longer pertinent to business or required by lave to be maintained. 
DuPont will supplement this response if additional information is found. 
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Vendor Name 
CEDAR CHEMICAL CORPORATION 
Grand Total 

003.2003 004.2003 
$ 967,869.21 $ 
$ 967,869.21 $ 

417.55 
417.55 

Grand Total 
$968,286.76 
$968,286.76 
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Quattlebaum, Grooms, Tull & BUITOVV 
.A PROFESSION'AL LIMITED LIABILITY COM.P.ANV ^ ' "̂  "̂  tU'lH 

111 Center Street, Suite 1900 ^ ^ 
Jo.scph W. Ghorrnlcy Little Rock, Ar'«5"fSflWiDnMyE"^i - A L L E £ 1 ^ I " ^ " ^ ^ ° ' ^ 
jghormley@qgtb.com &l'lwiB»V/« — T^e2opier 

(501)37.9-1701 
Licensed in /Vjkunsas and Oklahoma APR <i 4 ./' ' ^ Writer's Direct Dial 

(501)379-1764 

LEG 
April 10, 2008 

David C. Shelton, Esq. 
Senior Counsel 
E.I. du Pont de Nemoui'S and Company 
DuPont Building, 1007 Market Street 
Wilmington-, Delaware 19898 

Re: Former Cedar Chemical Corporation Facility 
West Helena, Arkansas 

Dear iMi". Shelton: 

Please find enclosed a disc with copies of nexus documents linking E.I. du Pont de 
Nemours and Cornpany ("DuPont") to the Cedar Chemical site in West Helena, Arkansas 

To make a long story short, the Cedar Chemical site was used for toll manufacturing of 
various chemicals from the early 1970s to 2002. When the site's owner declared bankruptcy a 
few years ago, the State of Arkansas became very interested in the site. In 2006, the State sued 
ExxonMobil, Helena Chemical and Wormald, a division of Tyco, to recover an estimated one 
billion dollars in future clean-up expenses plus other damages. Harry Stephens Farms, Inc., 
which is a neighboring family-owned fai'm operation, then sued the same three companies based 
on a plume from the Cedar site that is allegedly under its property. 

We were granted summary judgment based on the statutes of limitation in the Stephens 
litigation. Stephens has appealed and we aî e awaiting a decision on the appeal. The State 
withdrew its litigation in exchange for an agreement with the parties to conduct, an investigation 
at the site and preserve documents. We expect to remediate the site at a cost which is two to 
three orders of magnitude Jess than the State's original estimate. ExxonMobil and Helena 
Chemical are now splitting costs for compliance with the investigation agi'eement with t.he State. 
While reviewing documents we are required to preserve, we noticed that DuPont engaged in toll 
manufacture for production of various substances at the Cedar site for a number of years. 

Please call me, or have your Superfund lawyer call me, when you have had an 
opportunity to review the disc. We aie in the process of contacting several other companies who 
have used the site, and we beUeve ExxonMobil is still inclined to work on a per capita basis, 
which you may find appealing given the duration of Dupont's involvement with the Cedar site.' 

mailto:jghormley@qgtb.com


Quattlebaum, Grooms, Tull & Burrow PLLC 

David C. Shelton, Esq. 
Page 2 
April 10,2008 

We would appreciate receiving your response by April 21, 2008. Thank you for yoxir 
attention to this matter. 

Sincerely, 

QUATTLEBAUM, GROOMS, 
TULL & BURROW PLLC 

Joseph W. Ghormley 

JWG:tsr 
Enclosures 



APEQ 
A R K A N S A S 
Department of Environmental Quality 

June 11,2008 

James B. Allen 
E.I. du Pont de Nemours and Company 
Environmental Counsel 
DuPont Building, 1007 Market Street 
Wilmington, Delaware 19898 

Dear: James B. Allen, 

The Arkansas Department of Environmental Quality ("ADEQ") assumed control of the former 
Cedar Chemical Corporation facility in West Helena, Arkansas (the "Site"), following Cedar 
Chemical Corporation's bankruptcy. ADEQ is currently working vyith Helena Chemical 
Company, Wormald U.S. Inc. and Exxon Mobil Corporation in the conduct of investigation 
activities at the Site, and documents located to date indicate your company may have engaged in 
toll manufacture activities at the Site during its operational history. 

ADEQ has the authority to seek information pursuant to, inter alia, the Arkansas Remedial 
Action Trust Fund Act, Ark. Code Ann. §§ 8-7-501 et seq. Accordingly, ADEQ requests that 
one or more representatives of your company attend a meeting regarding the Site to be held at 
ADEQ Headquarters in North Little Rock, Arkansas, on June 24, 2008. ADEQ further invites 
one or more representatives of your company to participate in a visit to the Site to be conducted 
on June 25, 2008. 

A list of the companies receiving similar versions of this letter is enclosed. 

Thank you for your attention to this matter. 

Sincerely, 

Dara A. Hall 
Attorney 
Arkansas Dept. of Environmental Quality 

End. 

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY 
5301 NORTHSHORE DRIVE / NORTH LITTLE ROCK/ ARKANSAS 72118-531 7 /TELEPHONE 501-682-0744 / FAX 501-682-0880 

www.adeq.stdte.ar.us 

http://www.adeq.stdte.ar.us


COMPANIES RECEIVING REQUESTS TO ATTEND MEETING AND SITE VISIT 
REGARDING FORMER CEDAR CHEMICAL CORPORATION SITE 

BASF Corporation 

Bayer CropScience 

BP 

Chevron Corporation 

DuPont 

FMC Corporation 

Goodrich Corporation 

Rhodia 

Rohm &. Haas 

Syngenta 
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-ffipleZjnc. 
P.O.Box 3815 • Little Rock, Ark. 72203 • (501) 376-3623 

INDUSTRIAL HOSE - MeTAL. HOSE • HYDRAULIC HOSE • HOSE FITTINGS OF ALL 
TYPES • GASKCT9-CUT AND FABRICATED - CASKET MATERtXLS 

PACKINGS - O RINGS • CHEVRON PACKING - C U P S 
CEMENTS - MATTING • CONVEYOR BELTING 

Of.-:-' 

ABOOOOl 14724/2 
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E. I. DU PONT DE N E M O U R S S C O M P A N Y 

W I L M I N G T O N , DELAWARE I9B98 

ORGANIC CHEMICAI^ DEPARTMENT 

DYES AND CHEMICALS DIVISION 

September 27, 1972 

Eagle River Chemical Corporation 
West Helena, Arkansas 

Attention: Bruce Davey 

Gentlemen: 

CERTIFICATE OF ANALYSIS 

We are listing below the analysis on the 98,326 pounds 
of 3,4-Dichloroaniline 93 Technical which was scheduled for ship
ment on Sept. 26 from Deepwater, New Jersey in Car No. GATX-32886 
via RDG-B60-MP. This is against our Order No. D31-1508«f, 

ANALYSIS 

LOT 
Purity 
Isomeric Dichloroanilines 
Monochloroanilines 
Moisture 
Aniline 

SPECIFICATIONS 

9 3 . 0 * M i n . 
7.0% Max. 
0 .55% Max. 
0 . 1 % Max. 
0.2% Max. 

RESULTS 

98C 
9 4 . 1 1 
3 .35 
.55 
.06 
.08 

i < 

EFS/ jad 

y o u r s , 

E/ F. Schultz 
Technical Supervisor - Intermediates 

BETTER THINGS FOR'BETTER LIVING , . . THROUGH CHEMISTRY 

T H I S P*PEP IS COLORFO W I T H DU PONT DYES 

ABOOOOl 14724/3 
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rOCNCMOURS & COMPANl 

i . DELAWARE 19098 
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•iî  - = 0 ^ y< -̂ZU^ 

• t ^ > ~ > i 2 - . ^ j ^ ; _ c v - ^ 

February 21, 1975 .̂ 'l̂ -

t̂ v.fohn Holr.omb, Plant Manager. • - . ' : : • 
igte'River Chemical Company • J'''-.:.-:,--X^f.\i^ 
utc 212 

[West Helena, Arkansa.3 72G-90 

:Dear Mr. Holcomb: 

Effective March 1, ' 1975, we are increasing our price on. 
the'following product: 

» i ' • 1 

-Piyjust, •• JEEsm-
,' , ••',•'-• I- • (Price Per Lb.). 

JISL 

|;9i'4-DlchloroanlUno 93.Tech'v^^",.$.• 82,--T/c"or ^T/T-,. $. 90. 

^ i i ^ ' :'Tbo shipping termia C;this .product; will be oa- an F. O. B t . ! - • . • • . H " » l . * ' 

' «rt • -'-r 

RKfK/dlb %i^if :^ • : . , . - ' ' * J . . ' - ' - » 

3ETTEH T H I N G S FOR BETTER L IV ING . . . T h f C l U & H C H E M I S T R Y 

r t a i I'Af i.n 1.". o i n o i i H ' VVIMI r.u I-ONT c^ ' : - , 

ABOOOOl 14724/4 



r Chemical Abstracts Vol. 73 . 1970 

25—NONCONDENSED AROMATIC COMPOUNDS 
aAHVBI. R. WILBH AND P. M. AIVSLSAtm' 

P»ge a 

34916a Current studies in the chemistry of unusual sroinAtlc ^ benzene. Safronov, V. 5.; Kiselcv, V. B.,- Zalulovskii, O. M. 
hydrocarbons. Thyagarajan, Bndalur S. (Uoiv. of Idaho,'• Fesenko, V. D.; Sorokin, .-V. D. (Kuibyshev. JSavod Sin. Spirs.i 
Moscow, rdaho), Intra-Sci. Chem. Rep. lOTO, 4(1). 76 pp. "i Kuibyshev, USSR). .Viflepererab. NefleJchiai. (,Uosr.o-j) Jo:u 
(Eiig). A. review, of valence tautomets of C«Hi, annulenes,' (4), 3ft-8 (Russ). C«H, was alkylated witli a gas mixt. COM;.. 
10r-clcctronsv.stems.cyclodccapcntaeues, barrelencs, buUvalenes, ( C,Hi and CtHt on AICU catalyst at 25-30 atm, lJO-u°, anj 
radialciic!;, Iiolicrnes, coliccnes, homoarom. hydrocarbons, anti-
arora. mols., benzac^'clopropcnes, cydobutadumcs, and corana-
pheiics, with ~]3;'; rcfs. SNTT 

34917b Preparation of halo anilinea (literature review). 
Ovchiiinikov, V. ^^; Dat, I. 1.; Be2dcl, L. S. (USSR). Tr., 
Coi. Inst. I'rikl. Khini. 1969, No. C2, 6-29 (Russ). .K review 
on Uic rcdii. of 0,N'CJl4.K (I) with met.als, sulfides, H,S, NjH,.-
n ; 0 , aiid H over catalysts, and substitution of halogens by NHi. 
llydrocenatioii nf I on sLttionary catalysts under pressure in 
rnluum reurtnrs is rccuimaendcd as most prumisins technol. 
process. 134 rcfs. J. Panchartek 

34918c Disproportionation and transalkylatlon of toluene. 
Otaui, Seiya; Jwamura. Takao; Sato, Masaki (Toray lud., 
Ltd., Jajjan). Seliiyu Gaitai SHi 1970, 13(4), 2&.'-5 (Japan). 
A review of the title (Taturay) process developed by Toray Co., 
Japan, with 15 rcfs. DSJY 

34919d Influence of tronsalkylation reactions on the alkyla-
lion of benzene by ethylene. Mainedov, A. A.; Pinsker, A. 
E. (Go.s. A'aiicb.-lsslrd. Proekt. Inst. Azotn. Prom., Dncprod-
zcrzhinsk, USSR), /t'cflcihimiya 1970, 10(2), 189-94 (Russ). 
TIic alkylation of C }̂U n-ith CtHi took place with simultaneous 
trait..ialk7latioii of the polyethyl-substituted benrcnes, whicF 
occurred with intermediate formation of 1,1-dtajylethanes. 
The alkylate conbiined 30% Etl'h as optimum content. Penta-
and hexafthylbcrizcnes, as well as 4-ethyIidenc-l,l,3,3,5,0-| 
licxaetiiyl-2,6-cyi:lohc!iadienc were active poisons for the cat
alyst of the C.He-CsH* alk-ylation. Th^actjvity of the catalytic 
complex was maintained at a high level by providing the condi
tions t'-> obtain low-alkylatcd coinpds. only. The equil. compn. 
of HtjC(Ii« isomers obtained dtuing alkylation was obtained by 
tmii-'ialkylatitni nn account of tlic intemiol. redistribution of the 
Kt iTruiips fruiM polyi'tliylbcnzenes to C«Ilt with the participation 
of 1,1-diphciiylcth.ine. CGJR 

34920X Reduction of an aromatic carboxyl to a methyl group 
Benkcscr, Robert .\.; Foley, Kevin M.; Gaol, James M.; Li 

1:3-3.5 molar oIefius-C«n4. The olefin convneion w^f OO-O.O , 
\ in 1 pass and AlCIj consumption 6-63 kg/'ta^n aJkylbcmcncs, 
^ yielding alkj-late with 6-7% EtPb, and •2»r3(f.\wt.% -so-PrPh, 

which were sepd. by fractionation. .1 GG JH 
34925c Simplified method for determining the sensitivity «< 

the fractiosating column zone to regulation. Miklmo, S. K: 
Koplev, G. P.; Zykov, D. D. (Bagleiskii Kotsokliini. Zavi.rj 
USSR). Kots Khim. 1970, (5), 4i'-5 (Russ). For mixi::. i:, 
which 2 components predominated, ten:p. ranges cerrespondh;.; 
to zones of max. sensitivity to automatic control io fraciiiuiatiii.; 
colunms were detd. from max. in plots of C03cn. dillcr,nt:<',s 
A = y — « of the low boiling eorapoaeiit ',n the vapor and hq. 
phases against temp. /. These zones (for mixts. coiitg. niaiiily 
CSi-CtHi, CjHs-Ph.Me, and PhMc-MeiC»Hi) were broader than 
those calcd. (< «= M.6-71.6', 88-103°, and 118-32°, x = P.i;;^ 
0,17, 0.66-0.18, and 0.67-0.19). The calcd. ranges for the moit 
sensitive plate were t = C0-^°, 93-7", and 123-7°, and x =. 
",48-OJC, 0.47-0.34, and 0.48-OJ4. Ludle S. Davison 

34926d Reduction of 3,4-dichloromtrobenzene on platinum 
catalysts. Bat, 1.1.; Ovchinnikov, P. N.; Qiistyafcova, G. .A,; 
Rebiova, V. v . ; Guseva, L. G.; Osuovstii, V. I.; Grachev, A. 
M.; Erahova, T. M.; Shcherbakova, S. S. (USSR). Tr., 
Gos. Inst. Prikl. Khim. 1969, No. 62, 67-63 (Russ). PiJot plant 
and com. scale ezpts. were carried out on catalytic hydro.iicnatioa 
of 3,4-dicbIoronitrobcnzene (I) to 3,4-dichloroaniIinc (U). The 
catalysts irere prcpd. by satu. of the AP-3 activated C with 
HtPtCli followed by redn. with HCOiNa or H. Pilot plant 
expts. were run using'40 ml of a catalyst contg. 0.6% Pt, 0.:.'il-
0.2-i g I per ml of catalyst/hr, 30% I soln. in PhNlfi, under H 
pressure of 200 atm, and at 80-140°. A catalyst contg. 1 % Pt 
gave satisfactory results. Com. scale expts. with recyclinK H 
were run tising I5<X)-1S00 ral of tbe catalyst, 0.25-0J!.<J r I per ml 
of catalyst/'hr, 30% I sohi. in Ph.N'H,. H pressure of 200 auu, and 
H vol. rate of 30,000 hr"» intermediate products were sepd. at 
40-60° but not at 60-80° and the dci;rcc of dechlorination of I was 

George S. If. (Dtp. of Chem., Purdue Uuiv., West Lafayctte,V-<f0.1 mole %. Tlie conversion desree of I was >99.7% over the 
ludL-iiia). .;. Auier. Chem. Sec. 1970, 92(10), 3232-3 (Ertg). 
A mixt. of aromatic acid |BzOH, TO-or ^-MeCiHtCOjlf, p-C\-, 
or «rC,H,C0.7r, e-C,Hi{CO.U)„ 3,5-Mc,CH,CQ:ri| and CfljSiH 
in McCN was rclluxcd, treated with r r .N, refluxed. treated with 
iCCH iu X'tcOI'l, niid rclluxcd to give the corresponding Me derivs. 
(e.i;., BzOlI -» Ph.Mc). DSJN 

3492ly Reactions of halometal alcoholates. XXXI. Syn
thesis of monobydtoxyaryl(dimethyl)ar;lmethanes. I.apkin, 
1. 1.; Belonovich, M. I.; D'yukova, G. F . (Perm. Gos. Univ., 
Perm, VSSR). Xli. Org. A'Aiw. 1970, 6(5), 933-5 (Russ). 
The sinmltaiicous reaction of XCMciOMgBr, YOMg, and 
WCOjEt or (Cai i t ) . gave 33-70% XCMcY (X, Y itiven): 
I'/i. ClJ,iMc(Priso)On-2,5,4,- Ph, 4-hydroxynaphthyl; 4-
McCH,, 4.hydr<.vynaphtliyl: 4-MeC,H<, C.H.Me (Pr-iso)-
OH-2,5,4; 4-MeCH., 4-HOC»H,; 3.MeC«H,. 4-hydroxynaph
thyl; 3-McC.U,, .l-HOCil,; 4-MeCHj, C«H,(OH)Me-4J>; 
3-MtCcn,. C,H.Mc(Pr-i.'io)OH.2,5,4; Ph, 4-H0C,H,; Ph, 
C.H,(OH)Mc-4,3; I'll, C,H,(OH)Mc-4,2; and Ph, CH.(OH)-
Mi:-:'.,5. CPJR 

34922Z Complexes of aromatic hydrocarbons with metal , 
hatidcs and hydrogen halides. VIU. Absorption bands efl 
onions in ir spectra of complexes of aromatic hydrocarbons with I 
aluuiinmn lialides and hydrogen halides. Korobeinichcva, I. 
K.; Bocbkarev, V. S.; Koptyug, V. A. (Novosibirsk. Inst. ' 
Org. Khim., Novo'sibirsk, USSR). 2h. Obilich. Khim. 1970, 
40(1), 85'l-8 (Russ). Ir spectra were shown for complexes of 
AJCIj and ilCI or AlBn and Hfir with mesrtylcne and CiMei, as 
well as for melts of KBr-AiBrj and .VaCt-AICli in vaseline oil. 
The spectra indicated the existence of complexes of type A.HX.-
AlXj and A.HX .2.AIX] where A e an aromatic compd. and X •<> 
Cl or Br. Tbe spectra showed the existence of ions A1X4~ and I 
AIjNi", resp., in the complexes of above types. This confirms^ 
the iuiiic nature of these complexes of types AU'*'.A1X«~ andl 
AH+.AIJXT- . G . M . Kosolapoff 

349Z3a Preparation of a benzene alkylation catalyst by die I 
boron (rifluoride-promotion of inorganic oxides. Kozorczov, I 
Yu. I.; Novozfailova, T. S.; Ryabtseva, Yu. V. (Krasnodar. 
Filial, VNIlNeftekhim. Krasnodar, USSR), Neflepertrab. 
Neflcihim. lAfoicow) 1970, (4), 44-6 (Russ). A catalyst for 
alkylatiuK C,H, with CiHt was obtained from com. AI>Oj cal
cined .It 600° and promoted at 50° with S2 wt. % BF,. The 
conversion of Cjllt was 98% at 1 atm, 76". space velocity of 
C,H. 3 hr-», and 6-6 (moles) C»IIt-C,H,. yielding 150% iso-PrPh, 
based on CiHa. CGJR 

34924b Combined production of isoprop;ibeii2ene and ethyl-

temp, range 70-95°, and the 1 content of the product was <0.()0',r-
Thc catalyst retained its activity for >2100 hr. Ryszard Pickns 

34927e Stable carbonium ions. 12. Metfayleneimmoniuci 
salts. 1. Volz. Heinricb: Kiltz, Hans.H. ilnst. Org. Chem., 
Univ. KarLiruhe, Karlsruhe, Gcr.). Telrchednm /..rti. 197C, 
(22), 1917-20 (Gcr). Treatment of RR'NMe witli (^.McOC.-
H.CHi),CH* or Ph,C+ (as CIO," salts), followed by CCU gave 
>90% methylencimmonium salts 2,4,6-Mi'iC4H,X*.CH-Me, 
2,4,6-Me,C,H,N+(CD,):CD., Ifrl-BuMeS*:C}U, or /e/'/-Bu,.\-;-
CH. (as perchlorates). Wlien i>MeOC,H,CH,).CH+C10,- was 
used, deprotonation of the carbonium ion to the carbene was not 
detected, although the immonium salts were formed. MeiX 
yielded a mixt. of Me»N*:CHiC104~ and it's MciX addti. compd. 
The methylencimmonium salts were demethyl.ited with H.O and 
formed Mannich bases with C-H acids and the methylene ;roup 
was reduced to methyl with IICO-H. They underwent clcrtro-
philic substitution with aromatic amines. CW'JG 

34928f Sulfide catalysts- in chloro- and dichloronitrobeuzene 
^reduction reactions. Bat, 1.1.; Chistyakova, G. A.: Ovchinni
kov, P. N.; Guseva, L. G.; Rebrova. V. V. (USSR). .Tr., 
Cos. Inst. Prikl. Khim. 1969, No. C-', 69-74 (Russ). Pilot plant 
and autoclave expts. were run on hydrogenation of m-ClC«K,-
. \ 0 , (I) and 3,4-dichloronitTobenzenc on 2% PdS, 0.5% PtS, 2 
and 20% Re as ReiS pptd. on the AP-3 activated C. Pilot 
plant expts. were run using 40 ml of a catalj'St, '—0.20 g of a 
nitro compd. per mi of catalyst/hr, and II pressure of 200 2tin. 
iRedn. of a 25% soln. in M!-aC<n.XH, at SO and 100° ou the 
PdS and PtS catalysts was highly selective but the catalysts were 
considerably less active than the pure metals. . Autoclave runs 
with the ReiSi catalysts carried out under H pressure of 100 atjn 
showed them to baive no tendency to dechlorinate I or tlie solvent 
even under forcing cimditions. However, the catalysts were less 
active than Pt, The 6 and 10% RetSr catalysts were also highly 
selective in pilot plant expts. Their activity and selectivity 
increased with increasing RetSi content; selectivity dropped ia 
time due to the loss of S. With a 3% catali-st, the dechlorina
tion degree increased trom 0.(M-O.OS% at the start to 0.2% after 
360 hr, and to 1.7% after 1400 hr. This makes the catalysts 

>uitable for industrial use. Ryszard Piekos 
34929g Beamngements of tertiary amine N-osides. XXVI. 

Reactions of aryfaiitrooes with lead tetraacetate. Tamagaki, 
Seizo; Oae, Shigeni (Fac. Eng., Osaka City Univ., Osaka, 
Japan). BuU. O m . Soc. Jap. 1970, 43(6), 1673-t (Eng). 
The oxidn. of arytaitrones with Pb(0.\c)« to give tertiary amine 
AT-ozides was studied. A soln. of <r, JV-diphenylnitronc in C(H« 
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ESTIMATED MANUFACTURING COSTS PRODUCT ^ / / ^ / ^ Z^U/J. ̂/ ̂  ̂ ^^//<7/^V^--W 

{A) PLANT PRODUCTION 

Basis (schedule & capacity)Onoi;, 

'<.<t/>t-ii^t:c^ / y ^ / / /ry/^01>^ 

(B) EXPENSE DESCRIPTION ' 
1. Raw Materials j.iif^'^) 

~ . ' .—L l fT " 
Type Unlets' U n i t Cos t 
/ / ^ ^ < .'29 

^.•.'; 

~^zw 
. ($M/I MT] $/ lb . ($M/MT) $/ lb/($M/MT) $ / i b . ( 

dM^ . D 3 

XJfj^/ c ' j j ' - -

Raw Materials 

2. Direct Manufacturing Cost 

A. Salaries & fringes 

B. Wages & fringes 

C. OrtJinary supply 

D. Nitrogen 

E. Gas 

F. Power 

G. Water & air 

H. Other 

Dir. Mfg. Cost 

3. Indirect Manufacturing Cost 

A. Effluent control 

B. Laboratory 

C. Stores & receiving 

D. Safety 6 security 

E. Shipping & packaging 

F. Maintenance 

G. Yards & grounds 

Indir. Mfg. Cost 

4. Plant Administration 

Total Plant Cost 

5. Insurances, Taxes, 
& Depreciation 

Total Amortized Plant Cost 

- ^ A ^ 

± 
m. 
- ^ 

f^iJvp^ 
p- - ^ 

nTLf\ 

6Li-f)\jijif. S s ^ hn. 
a± 

e^srj^^^L. 

'0^3 / ^ 9 J Z ) hf-1) O^i) 

eCt^ ikL 
• £>9S 

edtX 03) 
U214) ( W A e / ^ ^ / r r n / ^ J 
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PROC&SS ^ZXO^^AZC^/J:^/^} STKP ; DATE : Z>//f/f^ 

c 
K i 

CliARGE 

• ITEM MOLES * ' s 

M a t e r i a l : 

V o l u m e : 

P.aw . M a t e r i a l s : 

O t h e r : 

- ^ , / ^ ^ C 
a0*ft 

C h e m i s t r y 

Name 

MW 

MP 

BP 

SPGR 

PF :CESS VE-^SEL CONDITIONS 

VOLU.ME J ^ T A H TEMP PRES OPN TIME 

V " C 3 7 ; ; r-iCcM-J 

'>^24^cJ / " . t̂ 
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:B 
AG-sas NEv. a-aa ' 

E. I. DU P O N T DE NEMOURS & COMPANY 
iNCOiMOa.rKO 

WALKER'S M I L U B A R I £ V MILL PLAZA 

WiLMiNOTON, DELAWARE 19898 

AGRICULTURAL PROOUCTS DEPARTMENT 

^ ^ 

July 18. 1988 

Mr. Geoffrey Pratt 
Cedar Chemical Corporation 
5100 Poplar Avenue, 24th Floor 
Memphis, Tennessee 38137 

Dear Geoff: 

Thanlcs for returning the fully executed confidentiality agreement 
for "Fortress". Enclosed Is process Information provided under the terms 
of the confidentiality agreement so that you maiy determine your interest 
in making the "Fortress" technical. 

We are currently doing toxicity testa and venture economics. He do 
not anticipate having in-house facilities available for this task and 
therefore will give prime consideration to contracting. He would by 
mid-August appreciate a budget type quote of the toll fee for this 
product. If we know which wastes you can handle we can estimate the cost 
of handling the others. The volume is estimated at IMM pounds per year in 
1991 and 1992 increasing to TM. or 3MN pounds in 1996 depending on the 
final use rate. 

Sincerely, 

T. N. Kirchner 
Contract Manager 

THK/df52S 
Attachment: 

Guidelines & Instructions 
•Fortress" Manual 

eerreR THINCS FOR BETTER UVINO 
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E. X. DU PONT OC NEMOURS & COMPANY, ZNC. 
AGRICULTURAL PROOUCTS DEPARTMENT 

WILMINGTON, DELAWARE 19898 

CONTRACTORS HAWUAL 

•FORTRESS-

PRELIMINARY PROCESS FLOW ̂ HEET 

INFORMATION 

DO PONT CONFIDENTIAL INFORMATTON 

MANUAL NUMBER 

WHEN NO LONGER NEEDED, PLEASE RETURN TO 

E. Z. DU PONT DE NEMOURS & CO., INC. 
AGRICULTURAL PROOUCTS DEPARTMENT 
CONTRACT MANAGER, NANUFACTURING OIVISZO 

y WALKER'S MILL, BARLEY MILL PLAZA 
:̂  WILMINGTON, DELAWARE 19898 

ABOOOO 118068/2 



COKTE^ffS 

Exhibit 1 Reactions 

Exhibit 2 Process Information 

Exhibit 3 Possible Process Arrangenent 

Table I Process stream expositions based on 100 pounds of 
"Fortress" technical 

USDS for "Fortress" tech, Chlorine, Dichloridate, HCI, Chloral, 
and Phosphorus Trichloride 

ABOOOOl 1806S/1 



(1) PCl3 + Clg 

Phosphorus Chlorine 
Trichloride 

137.4 70.9 

(2) PClg + CClj-CHO 

Pentachloride Chloral 
208.3 147.4 

V 
(3) CljC-CH-O-PCI^ • 

• Phosphorane 1 

355.6 

? fl 
(4) CljC-CH-O-PClg + 

•Dichloridate" 

CH-Cl-
—fc—£» 

CHgCl 

Ĥ S 

rtydrogefi 
Sulfide 
34.1 

2EtOH 

EXHIBIT 1 

PClg (not isolated) 

Phosphorus 
Pentachloride 

208.3 

2> CljC-iH-O-PCl^ (not isolated) 

Phosphorane 
335.6 

—2—£» C13C-CH-0-PC12 + ZHCl 

1 "Dichloridate" Hydrogen 
Chloride 

316.8 36.5 

NajCO, V S -
- ^g j j 2> Cl3C-CH-0-P(0Et)2 + 2HC1 

Ethanol DPX-43898 Hydrogen 
Chloride 

316.8 46.1 336.0 36.5 
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INTERNAL CORRESPONDENCE 
DATE: Augus t 2 8 , 1980 

TO: R o b e r t K i r k 

CC: 

FROM: George Mathe r 

C i r c u l a t o r y Copy 
M-304-107 

SUBJECT: HYDAN Project — 7 ^ L 

As indicated, Vertac has been given final consideration for 
the HYDAN project to start up in October 1980. As indicated 
on several occasions, DuPont has reacted quite negatively to 
extensive initial modification expenditures. For this reason 
the proposal for HYDAN in the Lannate Unit was rejected while 
DuPont requests refinement of our August 6th proposal for 
HYDAN in the BSC Unit. 

The attache^revised process package is more thorough and 
appears to answer several of Vertac's earlier concerns 
and questions.. . Hopefully a fine tuned estimate can now be 
made. 

NOTE: HYDAN appears to be a good solid relatively simple 
process with immediacy for Vertac. Although the upside 
market potential is not known, it is a new form of a stable 
large volume feed additive in which DuPont enjoys a good 
position. I believe this a project worth -sharpening our 
pencils for and is one of the better opportunities reviewed 
by myself over the last five years. 

:tes 

Attachment 
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' E. I . DU PONT OEMEMOURS S COMPANY 

WILMINGTON. D E L A W A R E 19898 

EMERGV ANO MATERIALS DEPART MENT 

August 25, 1980 

George F. Mather 
Business Manager 
Specialty Chemicals § Custom Manufacturing 
Vertac Chemical Corporation 
5100 Poplar Avenue 
Memphis, TN 38137 

TECHNICAL DATA PACKAGE 

Attached is updated Technical Data Package*for Hydan* 
for your review. This information includes the composition, 
processing requirements, handling requirements and other details 
necessary to process this material successfully for Du Pont. This 
information is transmitted in accordance with our Confidential 
Technical Information Agreement dated December 19, 1974. 

After your review, please confirm to me your original 
quotation dated August 6, 1980.. 

To indicate your receipt and understanding of this 
technical information, please sign the copy of this letter marked 
"Wilm. E5M Dept. Copy" and return it to me. Inquiries concerning 
this infonnation should be directed to: 

E. I. Du Pont De Nemours and Company 
Biochemicals Department 
Wilmington, DE 19898 
Attention: C. H. Wilson, Manufacturing Div. 

Very truly yours, 

* Dated 8/1/80 ^ j^ DE STEFANO 
SENIOR PURCHASING AGENT 

ACCEPTED: CONTRACTING SECTION 

VERTAC CHEMICAL CORPORATION. 

BY: , > f e ^ 
TITLE: ^ . t M ^ ^ T ^ t ^ 

DATE: ; ^ / X ^ ^ / - Z y / - f ^ / ^ 

There's a world of things we're doirtg something about 
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CON.̂ lOE.-̂ TiAL 
Update 8/1/80 

TECHNICAL DATA PACKAGE 
J 

LIQUID HYDAN® MANUFACTURE 

TABLE OF CONTENTS 

I . INTRODUCTION 

I I . PROCESS DESCRIPTION 

I I I . RAW MATERIAL AMD FINISHED PRODUCT PHYSICAL PROPERTIES 

I V . ANALYTICAL REQUIREMENTS AND SAMPLE PLAN 

V . FINISHED PRODUCT SPECIFICATIONS 

V I - INVENTORY RECORDS AND CONTROLS 
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August 1, 1980 

I. INTRODUCTION 

Liquid Hydan® is a nutrient feed supplement for poultry feeds, 
and is analogous to solid Hydan®, which has been produced by 
Du Pont since 1954. The liquid product in this document will 
be referred to as "Liquid Hydan®". The product is 
categorized as GRAS (Generally Recognized As Safe) . 

The process is "fairly well-defined". Development work tb 
date has been in glass laboratory equipment and in 50 and 
300-gal, glass-lined Pfaudler reactors. Process conditions 
based on updated process development information are sixmmarized 
in an attached flowsheet. Additional data will be transmitted 
as it becomes available. Analytical methods and raw material 
and finished product specifications are being developed, and will 
be transmitted as they become available. 

Du Pont's schedule requires start-up of facilities in October, 
1980, with product available for sale in November. Estimated 
production quantities are shown: 

MM POUNDS OF 88% LIQUID HYDAN® 

.5 

1981 5.0 

1982 10.0 

1983 15.0 

- 2 -
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August 1, 1980 

II. PROCESS DESCRIPTION 

A. GENERAL 

The batch process consists of a reaction step, vacuum 
evaporation, neutralJ.zê tion, cooling, and then centrifugation 
to remove the byprod^ct^ammonitun chloride. The cake is washed 
with a near-saturated aniinonium chloride solution for yield 
recovery and the wash recycled to the evaporation step. The 
byproduct wet cake will be either land-filled or redissolved 
for deep well disposal. The finished product will be shipped 
in bulk and possibly 55-aal ĉ rmna. A minor amount of one-quart 
samples will be requested. 

All materials ih the process are malodorous, and a vapor 
incineration system is advisable. Should no incinerator be 
available, exhaustive scrubbing with NaOCl may suffice to control 
odorsr The spent scrubber solution then becomes an additional 
waste. 

- 3 -
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August 1, 1980 

II. PROCESS DESCRIPTION 

B. HYDROLYSIS REACTION 

Chemistry 

CH3SCH2CH2CH(OH)CN + 1.18 HCI + 2HaO ^^°S 

H.W. 131.2 M.W. 36.5 H.H. 18 
"Cyanhydrin M" 

CHsSCHaCHaCHCOHlCOOH + NH<,C1 -I- .18 HCl 

M.W. 150.2 M.W. 53.5 M.W. 36.5 
MHA (Methionine Hydroxy 
Analog-free Acid) 

Description 

A specified quantity of 31% hydrochloric acid (20* Be) 
is charged at ambient temperature to the reactor. The ^nount 
will be 1.18 lAoles per mole of Cyanhydrin M (calculated as 
commodity.) . The specified amount of Cyanhydrin M is then added over 60-90 minutei 
while cooling is applied to the reactor. Chilled cooling water 
(5-10*C) is recommended to minimize Cyanhydrin M addition time and 
achieve but not exceed 95-100'C. (See Figure 1 for a typical 
temperature profile.) During the first 60-80% of the Cyanhydrin M 
addition, the reactor temperature will rise due to the exothermic 
reaction. Full cooling may then be required in order to not 
overshoot the 95''C maximum. If the reaction temperature exceeds 
95'C at full cooling, the addition rate should be decreased. 
Cooling will likely be required to maintain a temperature of 
95-100"»C during addition of the remaining 20-40% of the 
Cyanhydrin M charge. After all the Cyanhydrin M has been added, 
95-100**C is maintained for about 2 hours to complete the 
hydrolysis reaction. It will be necessary to use steam heating 
on the vessel jacket to maintain 95-100"C during the holding 
period. A condenser to prftviH«> rpfinv to the ro^^i-m- win Hn 
necessary. Rouahlv lo-30% of the 0.18 molar excess of HCI will 
be lost to the overhead vapor stream. The rest will remain in the 
reaction mass (hydrolyzate). 

The byproduct of the reaction is ammonium chloride. A portion of 
the ammonium chloride will precipitate during the reaction to 
form a slurry containing '̂ '9-12 wt % solids at 95*'C. The solids 
are easily resuspended, and show no tendency to foul glass 
laboratory equipment. It is important that these solids not 
undergo severe attrition in the process, since the smaller 
particles would make the final separation step difficult. 

- 4 -
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August 1, 1980 

II. PROCESS DESCRIPTION 

An acceptable cycle time for addition and hold is 'V'3.5 hours-

C. VACUUM CONCENTRATION 

The slurry from the prior reaction step is transferred to a 
second glass-lined, agitated vessel. Vacuum is applied slowly 
(to avoid "bumping") to an operating pressure of 140-150 torr, 
where it is maintained. Stecim is applied to the jacket and 
approximately 20% of the slurry weight is evaporated and 
collected* (See Section II, J. Process Flowshetet) . Dxiring the 
distillation, the reactor temperature will rise from 'v70*C to 
85**C at the indicated pressure. The distillation rate should 
be maximized to reduce cycle time which is expected to be 
•^3.5-4 hours. At the end of this step, the liquid portion 
of the slurry should be slightly more concentrated than the final 
product. 

There must be a means of measuring the quantity of distillate 
removed, since this step controls the strength of the finished 
product. Use of dual receivers on load cells may be desirable; 
this would allow collection of 20% of the slurry weight in a larger 
"main" receiver and subsequent collection of an additional 1-1.5% of sltirzy 
weig^ in a small, accurately calibrated receiver. Distilling out too much 
viater resiiLts in a nore viscous slurry which is more difficult to transfer and 
filter (see Figure 2). Termination of the ooncentration step prior to the widpnint 
will depress the finished product assay, resulting in rework by 
reblending or rettim to the concentrator for further distillation. • 

The overheads from the step are malodorous and acidic due to 
methyl mercaptan, dimethyl disulfide, hydrochloric acid and 
traces of other organic compounds. The composition of the-
distillate is roughly: 

HaO 
HCI 
CHaSH 
CHsSSCHa 
Other.Organics 

-
-
-
-
-

90 wt % 
9.0% 
0.2% 
0.7% 
0.1% 

The noncondensable peurt of the vapor stream is best disposed of 
by incineration and the condensed liquid neutralized, deodorized 
and sent to a biotreatment facility or deep welled (deodorization 
may not be heeded for deep welling). An alternative method of 
treating the noncondensed vapor stream is scrtibbing with an 

*Removal of 19.6% of the slurry weight results in a product 
strength of 88.8% MHA (goal strength) . It may be preferable 
to overconcientrate by removing '»<21-21.5% of the slurry weight 
in order to remove additional N H M C I and allow subsequent product 
strength adjustment' by water addition. Tests are in progress to 
determine the optimum concentration endpoint. 

- 6 -
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II. PROCESS DESCRIPTION 

alkaline solution of soditim hypochlorite (see Section II,G. 
Overhead Vapor Scrubbing). 

D. NEUTRALIZATION 

After concentration, roughly 10% of the excess of HCl (•X'0.4 lb 
HCl/lOO lb Hydan® L) remains in the slurry and roust be neutralized 
with anhydrous ammonia prior to product isolation. The 
neutralization emd subsequent cooling are carried out preferably 
in a third jacketed, agitated, glass-lined vessel (to reduce the 
cycle time in the second vessel) although these operations may be 
performed in the'concentrator. 

After release of vacuum, cooling water ŝ p̂nlr? v»o t̂ ppiioH t-n 4-Via 
vessel jacket since the neutralizatxon is exothermic (AH^xn^^^ kcal/ 
gmole) . Approximately 0.2 lb NH3/IOO lb slurry (•v26 lb NHs/batch) 
is charged below the surface of the agitated slurry. The ammonia 
must be anhydrous to avoid adding back unwanted water and the 
addition weight must be monitored accurately to avoid 
overcharging. The addition itself requires about 15-40 minutes 
due to a limitation imposed by the ammonia uptake rate. The endpoint 
of the neutralization is defined as a slurry pH of 0.8-1.0 at 
25"C, Initial endpoint determinations will be accomplished by ; 
withdrawing samples and measuring pH with a lab pB meter and 
probe calibrated against a pH 1.00 standard solution. A system | 
will be developed for accurate pH sampling and measurement in 
the reaction vessel. Overcharging of ammonia can be corrected by 
addition of HCl (preferably anhydrous HCl to eliminate water 
addition to the slurry, although 31% HCl is acceptable). Data 
for pH adjustment using NH3 and HCl will be forwarded when 
available. 

The neutralized slurry is cooled while agitating to a temperature 
of '̂ 'SÔ C £uid held for ̂-30 minutes before filtration. Additional 
NHKCI precipitates on cooling. Cooling will require about 2 hours 
from '\.85' to 30'C, including a 30-minute hold period at 30"»C. 

E^BYPRODUCT REMOVAL 

Laboratory work has been conducted using a basket centrifuge 
(at %900 G's> for byproduct separation. The cake must be washed 
with a volume of saturated NHuCl solution equal to 3 displacement 
washes (each wash being '̂ •7% of the wet cake weight, or 'V'1.8% of 
the slurry weight). Three separate washes may be needed. The 
wash solution is prepared by dissolving a washed wet cake from a 
previous batch in cold water (NH^C1 solubility is •v.27 wt % at 20*C, 
'v.43% at 100"C). The wash water will be recycled to the concentra
tion step to reduce Hydan® L yield loss. The wet cake 
composition with and without 3 displacement washes is: 

- 8 -
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II. PROCESS DESCRIPTIOH 

Without wash: MHA - '»'7-9 wt % 
HaO - ^-0.8% 

With 3 washes: MHA - 'vl.3-1.8% 
HaO - '̂ '6-8% 

with the balance being NH^Cl and a small amount of other impurities. 
The washed wet cake will be malodorous and appropriate odor control 
measures (venting the centrifuge and the area to a scrubber, 
shipping in sealed containers) should be employed to prevent odor 
releases. Disposal is discussed in the following section. 

During the early stages of start-up of the process, washing of 
the wet cake and recycle.of wash to the concentrator may be 
eliminated to minimize start-up problems and allow faster 
development of the operation. After_the process is debugged, cake 
washing and wash recycle will be employed. 

The filtrate from the separation is the final product. Sufficient 
storage must be available for analysis prior to shipment via tank 
trailer directly to our customer. This intermediate storage tank 
should preferably be agitated to allow adjustment-of product 
strength by water addition. Tankage should be available also for 
holdup due to shipping delays, etc. Filters must be used prior to 
loading to remove any suspended solids due to storage conditions. 
The finished product is malodorous, so storage tanks should be 
vented to a vapor incineration facility or to vessels with a common 
vent. The vapor pressure of liquid Hydan® is very low; therefore, 
no yield loss is expected due to storage. 

Rework of finished product due to lower than specification assay 
could be accomplished by two means 1) reconcentrating in the 
vacuuni evaporator or 2) reblending into specification product. 
The ammonium chloride concentration in the finished product is 
fixed by a solubility-temperature relationship. 

A Hastelloy C, 48" diameter basket centrifuge, complete with 
batch sequencing controls has been purchased by Du Pont for 
potential use. 

F. BYPRODUCT AND WASTE DISPOSAL 

The washed amnionium chloride cake will contain 6-8% water, '̂ •1.-2% 
MHA, and a small -eunount of other impurities, and is malodorous. 
It should be disposed of in accordance with appropriate environ
mental regulations pertaining to the chosen disposal site. 

G. OVERHEAD VAPOR SCRUBBING/ODOR CONTROL 

All overhead vapor streams and equipment vents should be passed 
through a chemical scrubber to eliminate odorous discharges to -

• - 9 -
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Caustic 
lbs 

318 
459 

Scrubber 
a a l 

25 
55 

August 1, 1980 

II. PROCESS DESCRIPTION 

the environment and neutralize acidic components. Odorous 
releases will be common unless scrupulous attention is given 
to this aspect of design. This control may be accomplished 
using a packed scrubber (preferably using glass or Teflon® 
linings and packings) and an alkaline solution of sodium 
hypochlorite. Overhead vapor scrubbing was successfully employed 
in a recent Semiworks campaign where a packed caustic (20% sodium 
hydroxide) scrubber was followed by a simple "pot" scrubber 
containing '̂ '11% sodium hypochlorite and 5% sodium hydroxide. 
The charges employed (which were more than adequate for the 
equivalent of a SOO-gal reactor batch) were: 

Hypochlorite Scrubber 
lbs iH 

NaOH (50%) 318 25 64 5 
H2O 
NaOCl (12.5%) 584 70 

These charges were not exhausted during the runs and are probably 
adequate for a batch larger than 500 gal^ but no scrubber 
capacity testis were conducted. The effluent vapor stream from 
the hypochlorite scrubber was mercaptan-free and smelled only of 
sodium hypochlorite. A single packed scrubber using a caustic/ 
sodium hypochlorite solution (•vl0%-15% NaOH, 'v9-10% NaOCl) would 
probably be adequate for the interim production unit. Tests to 
determine scrubber capacity required will be performed and the 
results forwarded when available. Sodium hypochlorite is an 
exothermic .oxidizer. Heat of reaction may be such that external 
cooling is required. 

Spent scrubber solutions must be disposed of according to 
pertinent environmental regulations. 

H. EXPECTED PROCESS YIELDS 

Lab studies to date indicate essentially quantitative yields in 
the hydrolysis step based on 100% pure Cyanhydrin M. A yield loss 
is incurred only in liquid product holdup in the byproduct wet 
cake. This lo'ss is reduced by washing the wet cake with a 
saturated ammonium chloride solution. 

I. MISCELLANEOUS DATA 

• Hydrolysis heat of reaction = ^.28.7 kcal/g mole Cyanhydrin 

•\-52M BTU/lb mole 

• Heat capacity of hydrolyzate = -̂1.05 BTU/lb'F 

• Neutralization heat of reaction = '«'23 kcal/g mole HCl 

-10 -
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II. PROCESS DESCRIPTION 

J. PROCESS FLOWSHEET 

The attached flowsheet presents the process with the most 
current information availablie except for the byproduct cake 
washing and wash recycle. This information, as well as an 
update on the product and stream compositions, will be 
forwarded when available. 

K. MATERIALS OF CONSTRUCTION 

The process involves handling hot acidic, chloride bearing' 
slurries initially, and when cool the slurry contains solid 
ammonium chloride.and about 3% in solution. The finished 
product is also acidic, with a pH of 'v.9. Therefore, the 
following is recommended: 

Cyanhydrin M storage, and handling - S/S 
HCl storage - FRP 
Anhydrous NH3 - C/S 
Hydrolysis Reactor - G/L 
Hydrolysis Condenser - G/L, Teflon®-lined (or "Kynar") 
Vacuum Evaporator - G/L 
Distillate^.Receiver - G/L, Teflon®-lined, Karbate, Plastic-
lined (Platrite 3066, Derakane 411) 
Evaporator Condenser - G/L, Teflon® or "Kynar"-lined, 
Karbate 
Any Process P\imps - Hastelloy C or Zr^ 
glass-lined 
Slurry Storage Tank - G/L 
Centrifuge - Hastelloy C 
Product Storage, Tanks - FRP, Polyethylene, Polypropylene 
Ammonium Chloride Disposal - Polyethylene, FRP 
Centrifuge Wash Water and Receiver Tanks - FRP, PE, PP, 
C/S (1/4" thick for corrosion allow£ince) 
Overhead Piping - G/L, Teflon® or "Kynar"-lined 
All Transfer Piping up to Centrifuge - G/L, Teflon® or 
"Kynar"-lined 

or Teflon®-lined or 

- 1 1 -
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August 1, 1980 

III., RAW MATERIAL AND FINISHED PRODUCT PHYSICAL PROPERTIES 

Safety, toxicity, and physical property information for chemicals 
used in this process are given on the following pages. 

Key to abbreviations: 

From National Institute for Occupational Safety and Health 
"Registry of Toxic Effects of Chemical Sbustances, 1977" 

LCLQ = Lowest published lethal concentration [=] rj^r 

LDLO = Lowest published lethal dose [=] weight/body weight 

LD50 = Lethal dose which will kill 50 percent of the 
population [=] weight/body 

TCĵ Q = Lowest published toxic concentration (lowest 
concentration which will produce a toxic, but not 
necessarily lethal effect [=] cone/time 

ALD = Approximate lethal dosage (Haskell Laboratory) 

ACGIH =' American Conference of Governmental Industrial 
Hygienists 

- 14 
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MUVjubU ± , Xi^eU 

AMMONIA 

C. A. S. Rf GibTkY NO JhBkkiJ. 

HIGH HEALTH HAZARD DATE 
lS5UED:_l/Li2. 

LATEST 
REVISION. 

Keyx.. MODERATELY COMBUSTIBLE 

MATERIAL SAFETY DATA SHEET 

.-AtnONIA. 

MANUFACIUKLR^ 
I4AME 

ADDRESS 

TRADE NAME 

SYNONYAAS 

I PRODUCT IDENTIFICATION 

_E. 1. OU PONT OE NEMOUKS . CO. J:';;;:;,:^^^-^. 

1007 MARKET STREET, WILMINGTON, DE 19898 

AMMONIA (ANHYDROUS) 

AMMONIA 

II HAZARDOUS INGREDIENTS 

MATERIAL OR COMPONENT 

800-424-9300 

HAZARD DATA 

100', . TLV • 25 ppm 

HI PHYSICAL DATA 

Boiling Point. 760 MM HG (-27.4°F) (-SS^C) MoilingPo.ni ( - 1 0 6 . 6 " F ) (-77"cy 

Specific Grovily (H..O-I) 

Vapor Density (Air-1> 

% VoldliIci by Vol. 

Appeoronee and Odor 

1.3 9 61.7°F (16.5°C) Vapor P,eisu.e 10ATM P 78.3°F (25.7°C) 

0.6 SoiuL.iiiyinH.o.•.byWi.89.9g/100ml (3Z°F) 

Gas 
IQQ Evapoiaiion Rate (Bji/laie«ate-1) 

CoToriess l iqu id with~piingerirbflorl OaoFThreshold: 
21.4 ppm 

M.W. 17.03 
STRUCTURAl (A» ) 
FORMULA- (Applicable ) 

NĤ  

- 15 -
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DAI I V.iAn It 3/79 

AMMONIA 

I A : > I RI VISION 

FLASH F-OINT 
(Test Mettio-l; 

IV FIRE AND EXPLOSION DATA 

Gas flannable AUTOIGNITION i204°F (651°C) 
, TE/WERATURE . «*•*" r xwj ; 

FLAMMABLE LIMITS IN AIR. *. BY VOL. LOWER : I LUWtl 16 UPPER 25 

EXTINGUISHING 
MLEDiA Stop f low of gas. 

SPECIAL FIRE Use water t o keep surroundings c o o l , u n t i l leak i s shut o f f . 
FIGHTING 
PROCEDURES i 

UNUSUAL FIRE 
AND EXPLOSION Flamnable t o x i c gas . 
HAZARD 

HEALTH HA7ARD DATA 

ROilTES OF EXPOSURE 

V HEALTH HAZARD INFORAAATION 

TWA = 25 ppm Stel = 35 ppm 

iNHAiATION Causes violent coughing, burning of eyes and throat; swelltlig of 
eyelids - pulmonary edema - death. _ 

SKIN CONTACT 
_ .... . . Severe bums - i r r i t a t i o n . . 
SKIN ABSORPTION 

. Not s i gn i f i can t . 
EYE CONTACT 

INGESTION 

Severe bums, i r r i t a t i o n and super f i c ia l corneal lacerat ions. 

Gastric burns r death. 
EFFECTS OF OVEREXPOSURE 

ACUTE OVEREXPOSURE 
Iirmediate coughing, vomiting and breathing d i f f i c u l t y . 
Inf lanmation of resp i ra to ry t r a c t . Possible death. 

CHRONIC OVEREXPOSURE Eye. nosc and resp i ra to ry in f lanmat ion. 

EMERGENCY AND FIRST AID PROCEDURES Call a physic ian. 

.^^" Flush with water for 15 mins. 

SKIN; Plush with water for 15 wins. 

INHALATION: 

INGESTION: 
Fresh a i r - oxygen. 
Drink large amounts of water to d i l u t e chemfraT."" Do nol induce" 
vomiting i f i n shock, extreme pain or unconscious. 

NOTES TO PHYSICIAN 
No salve or ointment should be applied to skin during 24-hr. period following injury. 

- 16 -
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AMMONIA A u g u s c X , x:>ou 

DATfir.vjrn 3/79 IAST RIVLSION 

VI REACTIVITY DATA 

CONDiTlOUS CONTRIBUTING TO INSTACllHV 

N6ne._ ^ 
Reacts exothermically with acids, contact with mercury, chlorine, 

•NCOMPAT.BIIITY iodjn|^^^rgj5j|dg^^g|lcium. silver oxide and hypochlorite can form 

HAZARDOUS DtCOVPOSITION PRODUCTS 

None. 

CONDITIONS CONIBIl:ini»-.C TĈ  IIA7ARnO»«S POlY/.*.r»l7ATliV\l 

Will not occur. 

VII SPILL OR LEAK PROCEDURES 

STEPS TO Br TArrfj ir M A H R I A I I:. U I U A M I I K>V oi'iMir» 

F lood w i t h w a t r r . 

NrUTRA|i7ll.<> r i«f/ i r . / . lS 

Flood with water or use 5. acetic acid if readily available. 

WASTE DlihOWl Mf lnr iD 

Wash to waste pond. Dilute for discharge. 

VIII SPECIAL PROTECTION INFORMATION 

VFNTIIATION RroniRiMriiis 
Keep concentration bc1o»/ 50 ppm. 

SPECIFIC PERSOtML PROTECT'VC EOIHPMIUT 

RrSPlRATORY ISPrnfY IN DlTAIli 

.A i r l ine respirator of self-contained breathing apparatus, 
EYE 

Goggles and face shield. 
GIOVES 

.Inspervious-Neoprene butyl rubber. 
OTHER CLOTHING AND £Ol.':PA,UNT 

Impervious apron, boots, or air sunplk»d acid type suit. 

- 17 - PAOE 3 o r 4 
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*»^A'3* 

.DATE ISSUED: 3 /79 LAST REVISION: 

* IX SPECIAL PRECAUTIONS 

PRECAUTIONARY 
STATEMENTS 

Danger. Hazardous l i qu id and gas. Do not 
get in eyes, on skin or c lothing. 

NFPA SYMBOL: 

HEALTH^""^ > ^ 

^ 1 ^ ^ / FIAAAAAABILITY 

^m 
^ ^ ^ ^ Z ^ REACT IVITY 

S ^ / R E A C T I V I T Y - WATER -W" 

RADIATION- 3 ^ 

OXIDIZER - OXY 

- 18 -
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w i t s k> 0 • . / o I 0 f • v i » k . ^ i / l U ^ t A B W ^ 9 A ^ W V 

M a t e r i a l Name; Ammonitmi C h l o r i d e 
• Molecu la r F o r w o l a : NH^Cl 

Molecu la r W e i g h t : 5 3 . 5 0 

I . IDSNTIFICATIOW; 

A. Other .N&nes: S a l Aianonia 
B. S t r u c t u r a l Formula: llHijCl 

I I . PHYSICAL PROPERTIES 

Liquid ( j ' Gas ( ) Solid (X) Polynorphic ( ) 

Melting J>oint: 338"C 
Boiling Poinj.: 520«C 
Specific Gravity: 
Solubility: In lOOg HjO »37.2 % 20*C,'77.3 € 100*C 
Appearance: White crystals 
Vapo^ Pressure: Imin 6 160.4*C 

I I I . HAZARD CLASSIFICATION: 

IV. TOXICITy DATA; 

Ora l LDen " 1650 mg/kg 
s p e c i e s r a t 

V. • HEALTH EFFECTS; 

Do not eat material. 
Large doses can cause nausea, vomiting, and acidosis. 

V I . F I R S T ' A I D ; 

V I I . NECESSARY PRECAUTIOUSi 

Wear r u b b e r g l o v e s and s a f e t y g l a s s e s . Ammonium c h l o r i d e 
shou ld be s t o r e d i n c o o l , d r y env i ronmen t , in even t of a s p i l l , 
t he s p i l l should be washed t o a chemical sewer wi th a cop ious 
q u a n t i t y of w a t e r . ' 

- 19 -
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i-i^itiijAL li'uit; Hydrochloric Acid, 'JZ^J 
• Molpcylar Fonsule: KCl • 
• Molecular Weicht: 36.47 August 1 , 1980 

I:E?:TIFICATIC;I 

other Ileme: Huriatic Acj^ . 
Hydrochloric A d d , equeous 

Code Numbers: CAS Ho. 007647OIC 

Structural Fonnula: HCI 

PHYSICAL PROPERTIES 

l i q u i d E J gasCH solid CU. polynsorphic [ j 
Melting Point: -74Jc 

'Boiling Point: 110°C 
Specific Gravity: 1.16 
Solubiltty in Mater: • 
Soluble in MeOH 
Appearance: 'Like Water, colprless to sl ightly jrel'iow 
Odor: Pungent 
F l n h Point: None 
AutoSonition Temperature: None 
Threshold Limit Value: 5 ppm (ACGIK y t t r 197B) 

HAZARD CLASSIFICATION 

Corrosive Liquid; I r r i t a t ing Ks te r l t l 
NonfUiRnable l iquid, but reects with cost se tz l s with evolution of hydrogen 
which when m'xed with Bir may r e su l t in f i r e or explosion i f ignited. 

- 20 -
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• Species - Rzbbit 

«lation.LCgo: 
Species - Ret 

Inhalation LCgo: 3124 ppm/l hr August 1, 1980 

HEALTH EFFECTS 

Acute Symptonss 

Irritation, burning sensation, couching 

FIRST AID 

In Case of Contatt 

Eves: In case of contact with the eyes, iKr.ediately " « \ j y " , ? ! j * ' , f J i ^ " 
emounts of water for at Jeast 15 minutes. Consult physician et once. 

Skin: In cese of contact with tiie body. ^'•''•««Ji«-«ly : j f * ! ! . ? ; ; ? f . " ! ! ? o n 
clothing and wash skin with soap and water. Seek wdical a..ention. 

NECESSARY PRECAUTIONS 

• Wear rubber gloves, rubber or p i a s n c epron. face shield end splBSh-;s.-oof 
goggles. Use spot vent i la t ion . Avoid breathing Tusies. In event of a sp i l l , 
flush the area with a copious quantity of water to a chemical sewer and neutralize 
the sewer outfall as necessary. 

- 21 -
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CYANHYDRIN M 

c. A. s. RiGiSTCY fjO 1 7 7 7 3 - * l - 0 _ 

SLIGHT HEALTH HAZARD DATE 3/73 
ISSUED: l l l L 

SLIGHTLY COMBUSTIBLE 
LATEST 
REVISION:. 

SLIGHTLY REACTIVE 

MATERIAL SAFETY DATA SHEET 
I PRODUCT IDENTIFICATION 

MANUFACTURER'S Regular Telephone No 
NAME £ . I . DU PONT DC NEMOURS £ CO. ' I••«.gency Icleplwic No. 7>3"727-9268 

ADDRESS P. 0 . BOX 3269. BEAUMONT, TEXAS 7770'i 

TRADE NAAAE 

SYNONYAAS 

CYANHYDRIN M 

2-HYOROXY-Y-METHYLTHIOBUTYRONITRILE 

II HAZARDOUS INGREDIENTS 

AAATERIAl OK COMPONENT 

2-HYDROXY-Y-HETHyLTH IOBUTYRONI TRI LE 

JIYDROGEN CYANIDE 

UETHYi MERCAPTAN . 

PYRiniMF . . 

_ACETIC.ACID .. 

SULFURIC ACID 

Boiling Point. 760 MM HG 

Hi PHYSICAL DATA 

Spiecific Gravity {H;,0-1) 

i 60°C P 1III.1 H9 

1.112 

-62 .2°C (-80*»F) 

Vapor Ocnsily (Ait-I) 

- I 

% Volatile! by Vol. 
1 

Vapor Pressure o.^Onm Hg % l»6. r C 

Solubility in H-O. % by Wl. H . 3 

Lvoporotion Rote (Butylacetate-t). <l 

Appearance and Odor 

MW. 131 : 

: Colorless to slight yellow color; garlic-like or burnt almond] 

odor.' 

STRUCTURAl (As ) 
FORMULA- (Applicable ) 

OH 

CH.SCH^CHjCHCN 

- 22 - PACK I OF « 
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A u g u s t 1 , 1980 

DA i r iv.i;fr; 3/79 

CYANHYDRIN M 

lASr REVI.yON 

IV FIRE AND EXPLOSION DATA 

FLASH POINT 
ITesi f/«iliod) 

>35°C (275°F) Tag open cup ASTM 
D13I0 

riAAA/AAblL LIMITS IN AIR, *. BY VUL. (HCN) | LOWER 

AUTCIGNITiON 
TEMPERATURE 

5.6 UPPLR ko 

EXTINGUISHING ;Water . Do hot use d r y chemica l . 
MEDIA i 

SPECIAL FIRE 
FIGHTING 
PROCEDURES 

UNUSUAL FIRE . C y a n h y l r i n M decomposes w i t h heat l i b e r a t i n g HCN. 
AND EXPLOSION • ' ' "̂  
HAZARD 

HIAITH HAZARD DATA 

V HEALTH HAZARD INFORMATION 

Class B poison. 

ROUTES OF EXPOSURE 

INHALATION Le tha l due t o HCN p r e s e n t . 

SriN CONTACT. 5(^jn i r r i t a n t and m i l d s k i n s e n s i t i z e r . 

SKIN ABSORPTION Kaybc l e t h a l due t o HCN p r e s e n t . 

EYE CONTACT I r r i t a n t . 

INGESTION May cause death due t o HCN p o i s o n i n g . 

EFFECTS OF OVEREXPOSURE 
ACUTE OVEREXPOSURE 

CHRONIC OVEREXPOSURE 

FMfRGrNCY AND FIRST AID PROCEDURES 

.^^^^- Remove t o f r e s h a i r , v/ash w i t h soap and wa te r . 

SKIN Remove contaminated c l o t h i n g . Bathe tho rough ly w i t h soap and w a t e r . 

INHALATION Remove t o f r esh a i r . Give a n t i d o t e f o r cyan ide p o i s o n i n g . 

INGFSTION 
Induce vo in i l i ng and t r e a t f o r cyan ide p o i s o n i n g , 

NOTES TO PHYSICIAN 

- 23 - PACE.3 OF 4 
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CYANHYDRIN H Augus t 1 , 1980 

DATE ISS'JED: 3/79 LAST PfViSlON 

VI REACTIVITY DATA 

CONDITIOI^ CONTRIBUTING TO INSTAOIIITY 

Temperatures above 100 C. 

INCOMPATIBILITY 

HAZARDOUS DECOMPOSITION PRODUCTS 

Cyanhydr in decomposes above lOO^'c ( 2 I 2 * ' F ) l i b e r a t i n g HCN. 

CONDITIONS CONTRIlJIITir.r. Tfi IIA7ARI>OliS POIYMFRI7ATION 

None. 

VII SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN If MATICIAI IS ClirA^TD OC S/'ILIFD 

I s o l a t e a r e a . Wash away v i i t h wa te r . 

NEUTRALIZING r.llffc'.irAlS 

Ferrous s u l f a t e . s o l u t i o n made a l k a l i n e w i t h c a u s t i c soda s o l u t i o n . 

WASTE DISPOSAL MITllOD 

Dra in and f l u s h w i t h wa te r . 

VIII SPECIAL PROTECTION INFORAAATION 
4-

VfNTllATION RrOUIRIMINIf. ^ ] 
Prov ide adequate v e n t i l a t i o n . Personnel shou ld a v o i d b r e a t h i n g vapors o r I con tac t 
w i t h s k i n . ' 

SPECIFIC PERSONAL PROTECTIVE EOUIPMrNT 

RESPIRATORY (SPECIFY IN DETAIL) 
..Wear f u l l f ace a i r mask. 

EYE 
Wear goggles o r face mask. 

GIOVES 
..Wear heavy du t y s u r g i c a l o r neoprene g l o v e s . D i s c a r d a f t e r use . 

OTHER aOTHING AND EQUIPMENT 
F u l l Toccd o i r nu->k r>r !>f i r -cui i l . i iMiMl o i r iu.i-.k w i t h T u l l . i c i d s u i t 

- 24 - PACE 3 OF 4 
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DATE ij,surD 3/79 

(.IMHHYUKIN n 

LAST RLVISION 

IX SPECIAL PRECAUTIONS 

PRECAUTIONARY 
STATEMFNTS 

Cyanhydrin H is a penet ra t ing , h ighly 
obnoxiously odorous chemical. I t 
permeates leather and rubber shoe soles 
and the vapors are absorbed by c lo th ing 
especial ly synthet ics o f acetate nature. 
Avoid contact, wear covera l l s or f u l l 
acid s u i t . 

1 
NFPA SYMBOL: 

HiAlTH 

FLAiMAABILITY 

REACTIVITY 

REACTIVI Y WATER 

RACIATICN- . ^ 

OXIDIZER - OXY 

- 25 -
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August 1, 1980 

SAFETY DATA SHEET 

MATERIAL NAME; Hydan®. L 
Molecular Formula: C5H10O3S 
Molecular Weight: 150.24 

IDENTIFICATION: 

Other Names: None 

B. Structural Formula*: CHsSHCaCHaCHC-OH 
OH 

*In concentrated aqueous solutions, this materia] 
exists as an equilibrium mixture of linear and 
cyclic dimers along with smaller amounts of 
higher polymers. 

II. PHYSICAL PROPERTIES: 

Liquid 
Freezing Point: 
Boiling Point: 
Specific Gravity: 
Solubility: 
Appearance: 
Viscosity (CS, 

Approx.): 

pH 

Below -22»C 
Above 120»C 
1.22 at 25''C (approx. 10.2 lbs p^r gal) 
Completely miscible with water 
Amber to Dark Brown Liquid 

100*F: 35 
80"F: 70 
32»F: 500 
0"F: 3500 

Less than 2.0 

III. HAZARD CLASSIFICATION; 

Does not meet criteria of any of the DOT hazardous material 
classifications. No restrictions apply to its shipping. 

IV. TOXICITY DATA; 

GRAS. Status by FDA. Toxic dose level currently 
testing in progress for complete definition. Non-< 

- 26 -
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August 1, 19^0 

to skin (DOT Skin Corrosion Test) and not irritating to 
skin (FHSA Skin Irritation Test). But, a severe eye 
irritant (FHSA Eye Irritation Test). (GRAS - Generally 
Regarded As Safe) ~ 

HEALTH EFFECTS; 

Specific effects of large doses not known. Probably 
typical for strong acid. Causes eye burns due to acJLdity, 

VI. FIRST AID: 

In case of contact, immediately flush eyes with water 
for at least 15 minutes. Call a physician. In case 
skin contact, remove any contacted clothing and flusti 
skin area with l£urge quantities of water. 

of 

VII. NECESSARY PRECADTIONS; 

Keep away from heat and flame. In case of fire, \lsej water, 
dry chemical or carbon dioxide. For a spill or leakj, 
flush spill area with large amounts of water. 

Avoid breathing vapor or mist. Use with adequate 
Wash thoroughly after handling. Wear rubber gloves 
safety glasses when handling. 

ve ntilation. 
and 

In the event of a spill, wash the area thoroughly with water 
to a chemical sewer. The area may be deodorized by flushing 
with a 5-10% solution of sodium hypochlorite in water 
followed by additional water washing. 

- 27 -
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August 1, 1980 

IV. ANALYTICAL REQUIREMENTS AND SAMPLE PLAN 

The following analytical equipment will be required along 
the usual assorted glassware normally present in a contro 
laboratory: 

Two Liquid Chromatographs with Variable wavelength 
(dedicated) capable of operating at 220 lun. (The flow 
system must be compatible with acidic (i.e. pH 1.5) 

Detectors 

eliients) 

• Gas Chromatograph with thermal conductivity. 

• Oxidation-Reduction titration apparatus. 

• pH Meter. 

The assay method and impurity profile for the Cyanhydrin • M are 
liquid chromatograph procedtires. The impurity profile 
indicates the amount of sulfur-bearing impurities that will be 
present in the final product. This method will probably be 
quantitative by start-up. 

The assay method for product is an oxidation-^reduction 
(bromide-bromate) titration. However, it will also be neî essary 
to know the actual content of active ingredient which is 
determined on tihe liquid chromatograph after a preliminar̂ jr 
acid hydrolysis in standard laboratory equipment. 

Water content is determined on a gas chromatograph ajid pH on a 
standard pH meter. Chloride ion is determined by a modif:.cation 
of the Volhard method. It has not yet been established wiiether 
this or an ion chromatographic procedure gives the more accurate 
results. 

As usual, start-up will require numerous determinations tliat will 
not be required during normal plant operation. 

An estimate of the analysis required during start-up are iihown 
in Table I and those which will probably be required during 
normal operation in Table II. 

witOi 

- 28 -
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August 1, 1980 

TABLE I 

TENTATIVE STARTUP SAMPLE SCHEDULE 

(Assume 2 Months) 

Sample 

Cyanhydrin M 

Analyses 

Strength 7 
Impurities ) 

Method 

LC 

Frc quency 

Each T/C 

After Hydrolysis Strength Titration 
& LC 

Batchwise 

After Concentration Strength Titration 
& LC 

Batchwise 

After Neutralization 

After Correction 

pH 

pH 

Meter 

Meter ] Batchwise 

Product batch tank 
(2 samples) 

Strength 

HaO 
NHoCl 

Titration 
& LC 
GC 

Titration 
Bai.chwise 

Product storage tank 
(2 samples) 

Strength 

N H M C I 
H2O 

Cross Contam. 

Titration 
& LC 

Titration 
GC 

To be 
Supplied 

Before 
filling 

a 
V/T 

- 29 -
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August 1, 1980 

TABLE II 

TENTATIVE ROUTINE SAMPLE PLAN 

Method Frequency 

Cyanhydrin M 

.After concentration 

After neutralization 

Product batch t£mk 

Product storage tank 

Strength 
Impurities^ 

Strength 
pH 

Strength 

PH 

Strength 

Strength 

NH4CI 
H3O 

i -
Titration 
Meter 

Titration 
& LC 
Meter 

Titration 

Titration 
& LC 

Titration 
GC 

1 

\ 

Each tank 
car 

Batchwise 

Batchwise 

Daily 

Before 
filling 

a 
T/T 

- 30 -
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August 1, 1980 

V. FINISHED PRODUCT SPECIFICATIONS 

Specifications likely to be placed on the product are shown in 
the following table: 

Method 

St r eng th by T i t r a t i o n 8 9 . 5 + 1 . 5 % Bromide/Bromate T i t r a t i o n 
[H 555.65(E)] 

Strength by LC No more than 4% Ion Exchange 
below titration HPLC 
strength [H 900.306(E)] 

HaO 7.0+1.0% Karl Fischer Titration, 
or Gas Chromatography 
(Method to be written) 

Cl~ <1.5% Volhard Titration or Ion 
Chromatography (Method 
to be written) 

pH .8-1.0 pH Electrode 

-31-
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August 1, 1980 

VI. INVENTORY,RECORDS AND CONTROLS 

A physical inventory must be taken monthly. Du Pont will 
establish the monthly production periods for accounting 
purposes, and will assist in setting up necessary records. 

During the normal business days, there will be daily communication 
concerning production, shipments, etc. 

- 32 -
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Quattlebaum, Grooms, Tull & Burrow ^ . 
A PROFPSSIONAL LIMITED LIABILITY COMPANY ^ ' ' • t . " "^ A PROFESSIONAL LIMITED LIABILITY COMPANY 

111 Center Street, Suite 1900 
Joseph W. Ghormley Little Rock, A r k a n m a l l l B Q S j I J i g ? ' . , :^vL L . £ O M . F ^ " ^ ' " " ^ 
jghonnley@qgtb.con) d f l W l l W i - - ' TllSHopier 

(501)379-1701 
Licensed in Arkansas and Oklahoma &HK Z 4 .'̂ ' ' • Writer's Direct Dial 

(501) 379-1764 

ttie Rock 

April 

'^'"•WtRONiE'^'^^ 

" APR2 4 >- -

L E G A L • • 

10,2008 

DsLvid C. Shelton, Esq. 
Senior Counsel 
E.I. du Pont de Nemours and Company 
DuPont Building, 1007 Market Street 
Wilmington, Delaware 19898 

Re: Former Cedar Chemical. Corporation Facility 
West Helena, Arkansas 

Dear Mr. Shelton: 

Please find enclosed a disc with copies of nexus documents linking E.I. du Pont de 
Nemours and Coippany ("DuPont") to the Cedar Chemical site in West Helena, Arkansas. 

To make a long story short, the Cedar Chemical site was used for toll manufacturing of 
vai-ious chemicals from the early 1970s to 2002. When the site's owner declared bankruptcy a 
few years ago, the State of Arkansas became very interested in the site. In 2006, the State sued 
ExxonMobil, Helena Chemical and Wormald, a division of Tyco, to recover an estimated one 
billion dollars in future clean-up expenses plus other damages. Harry Stephens Farms, Inc., 
which is a neighboring family-owned farm operation, then sued the same three companies based 
on a plume from the Cedar site that is allegedly under its property. 

. We were granted summary judgment based on the statutes of limitation in the Stephens 
litigation. Stephens has appealed and we are awaiting a decision on the appeal. The State 
withdrew its litigation in exchange for an agreement with the parties to conduct an investigation 
at the site and preserve documents. We expect to remediate the site at a cost which is two to 
three orders of magnitude less than the State's original estimate. ExxonMobil and. Helena 
Chemical are now splitting costs for compliance with the investigation agreement with the State. 
While reviewing documents we are required to preserve, we noticed that DuPont engaged in toU 
manufacture for production of various substances at the Cedar site for a number of years. 

Please call me, or have your Superfund lawyer call me, when you have had an 
opportunity to review the disc. We aie in the process of contacting several other companies who 
have used the site, and' we believe ExxonMobil is still inclined to work on a per capita basis, 
which you may find appealing given the duration of Dupont's involvement with the Cedar site. 

mailto:jghonnley@qgtb.con
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,fij;\ :":>'irij;^ Grooms, Tull & Burrow PLLC 

Da\'id C. Shelton, Esq. 
Page 2 
April 10, 2008 

We would appreciate receiving your response by April 21, 2008. Thank you for your 
attention to this matter. 

Sincerely, 

JWGitsr 
Enclosures 

QUATTLEBAUM, GROOMS, 
TULL & BURJIOW PLLC r 

Joseph W. Ghormley 



Page 1 of 2 

SODIUM PERBORATE SYSTEM 

1. The production rate calls for dissolving 12 HM pounds of fines 
over a one year period with mother liquor. The ratio of- fines 
to ML is 1/1.16. At this ratio and an 85% stream factor, it 
requires a production rate of cibout 80 to 85 M pounds per day. 

2. According to the DuPont batch cycle time, a batch requires 
about 48 hours. On this basis it would take a 160-170 H pound 
batch every other day to meet the production requirements. 

3. The attached sketch shows a system to accomplish this task. 
It would require a 12 to 15,000 gallon motJier liquor storage 
tank, a solids dissolving box, ("rock box"), and a 15 H gal 
product storage tank. 

4. The ML could be shipped in one tank truck per day, emd 
finished product returned in two tank trucks per day. One of 
the product trucks could be a back haul on a mother liquor 
truck. In addition, solids will require an average about one 
box truck per day. 

5. The "rock box" would need to be big enough for the required 
batch. The existing tank farm dike is about 16 feet square. 
It would require a height of 12 feet to hold about 20,000 
gallons. A finished batch would be about 15,000 gallons plus 
free board for foeuning. 

6. Mother liquor will come in at about 50-60 deg.C (122 deg.F) 
and the temperature must be maintained to keep from dropping 
solids. Preheating the ML would help reduce batch times in 
the "rock box". Maintaining tank temperature is a minimuai 
requirement. An insulated, circulated tank will be required, 
agitation would be a plus. 

7. The ML and fines would be charged to the "rock box", 
circulated and heated. It will recjuire about a 30 foot 
inclined conveyor to charge the solids. The pump piping, and 
heat exchanger will need, to be designed for a slurry. A batch 
meter will be required. Addition of live steam to raise the 
temperature to design conditions would require 18,000 pounds 
of steam per batch without heat loses. 

8. Steam sparging and clean out provisions should be included to 
compensate for plugging. Clean out emd foam control require 
deionized water per DuPont. A deionizer would be required for 
the system. 

9. With a pH probe in the circulating line, it could be 
determined when the batch was complete. 

ABOOOOl 19493/1 



Page 2 of 2 

10. Some sort of platform to observe the operation of the "rock 
box" would be required. Provisions should also be made to 
keep the pvunp from plugging, which would require observation. 

11. The existing T-N205 can be used for product storage. It has 
an existing pump with a closed impeller. The pump may be 
better suited for use on the ML tank and purchase an open 
impeller pump for product circulation and storage. Preferably 
all pumps should have open inpellars. 

12. Dupont calls for trimming product with de-gassed ML. A line 
from the ML tank passing through the batch meter could be used 
to trim. 

13. The operation calls for loading/unloading three tank trucks 
and one box truck per day on average. Super sacks need to be 
moved around and handled. In addition, the solids and ML must 
be charged and pumped. 

14. The unit should be thoroughly cleaned prior to start-up to 
remove any organics. 

15. The leib observed an acrid odor during their run. An air 
permit would probeUaly be required. 

16. The process risks involved are; 
A. De-gassing in the storage tanks. Adequate relief should 

be.provided. 
B. Will the pvnnps keep from plugging on the rock box? 
C. Can adequate heat be supplied to the "rock box" during 

cold weather? 
D. Can the fines be broken into small enough chunks to keep 

from plugging the conveyor hopper without taking an 
inordinate amount of tine and effort? 

E. Will solids dissolve in the "rock box"? A lab run should 
be made simulating the process. 

F. Exchanger frequency of plugging, cleanout time and use 
of de-ionized water is a question. 

6. Odors and plumes coxild cause problems. 

Gene N. Eggers 
10/2/91 

ABOOOOl 19493/2 



k 

C / r V tAiAT&i^ 

n %>)"*"' 

T7r^A /^ .0Ab /A^ T T T LoKhiM^ 

SSTAMn-
StueJLi 

^t iHts j^^e^ t o B ^ PfPE- /w A PC 

ABOOOO 119493/3 



This process consists of combining sodium metaborate mother liquor 
and sodium perborate tetrahydrate fines in a reaction tank. The 
resulting metaborate solution is sent to DuPont for use in their 
perborate process. 

The mother liquor arrives in tanker trucks and is pumped directly 
into the reaction tank. The fines arrive in bulk bags and are 
added to the mother liquor in the reaction tank. The soditim 
metaborate comes out of DuPont's perborate process as a mother 
liquor. In our process oxygen is given off and additional water 
is produced. 

Steeua is the heating mechanism. 

The product we ship is used in the manufacture of color-fast bleach 
as is added to Tide. 

It is pumped from the reaction tank directly into tanker trucks. 
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09-Jan-92 

WEST HELENA SCHEDULE 

06-Jan 
13-Jan 
20-Jan 
27-Jan 
03-Feb 
10-Feb 
17-Feb 
24-Feb 
02-Mar 
09-Mar 
16-Mar 
23-Mar 
30-Mar 
06-Apr 
13-Apr 
20-Apr 
27-Apr 

04-May 
11-May 

1 18-May 
25-May 
01-Jun 
08-Jun 
I S ^ u n 
22-Jun 
29-Jun 
06-Jul 
13-Jul 
20-Oul 
27-Jul 

03-Aug 
lO-Aug 
17-Aug 
24-Aug 
31-Aug 
07-Sep 
14-Sep 
21-Sep 
28-Sep [ 
06-Oct 

PROPANIL 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M ^ 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M-4 
PROPANIL 
PROPANIL 
PROPANIL 

STAMPEDE 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M-4 
STAM M-4 
PROPANIL 

ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
JCI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 
ICI/PROP 

STAM M ^ 

UNIT1 
CTBL 
CTBL 
CTBL 

D-8 
CO-300 

CO-300/800 

BFG 
BFG 
BFG 

MTPO(?) 
MTPO(?) 
MTPO(?) 
MTPO(?) 

BFG 
BFG 
BFG 

BFG 
BFG 
BFG 

CTBL 

UNIT 3 

PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 

SECTAGON 
SECTAGON 
SECTAGON 
SECTAGON 

PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 
PERBORATE 

UNIT 4 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
OEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 
DEHPA 

GRACE 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 
AMP 

TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 1 
TA 
TA 
TA 
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May add a mother liquor tank (new) vented to the atmosphere, a 
product storage tank (DEHPA waste water tank) and a dissolving tank 
(cattle trough) vented to atmosphere in front of reaction tank. 

Sodium meta perborate similar to Borax. 

Fines cast as a solid chunk 

Is the decomposition of peroxide, which is a function of heat and 
time. 

Entrainment of liquid is solved by the addition of a mist 
eliminator. Micron particles of metaborate attached to water 
vapor. 

Perborates are strong oxidizing materials so what is the explosion 
potential? 

and 
At what point when dissolved in water does it become a concern? 

Sodium metaborate a soil sterilizer. 
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CEDAR CHEMICAL CORPORATION 
24tfa Floar • SlOO Poplar Avome • Memphi*. TN 38137 • 90|.«8S-S348 

July 8, 1992 

Mr. Robert A. Blackball 
Senior Purchasing Agent 
Contracting Section, Materials & Logistics 
E. I. du Pont de Nemours & Company 
Chestnut Run Plaza 
Hickory Run 1110 
Wilmington, DE 19880-0723 

Dear Bob: 

The development of one piece of data for the perborate 
project is taking longer than we had anticipated and this has 
delayed our latest proposal. To confinn our discussion of a few 
days ago. Cedar is willing to. accept the processing fees proposed 
by du Pont at our meeting on June 11, 1992, with a slight 
modification in the method of payment. We would propose that for 
12 million pounds of fines processing our fee would be t0.08 per 
pound of fines processed. For the first 6 million pounds of 
fines, Cedar would be paid $0.10 per pound and for the second 6 
million pounds $0.06 per pound. This would average to $0.08 per 
pound cuad would take care of the $0.02 per pound penalty 
suggested by Jim Pawloski, if the project were terminated at the 
€ million pound level. 

Cedar is developing the capital estimate for the minimum 
investment case necessary to begin the trial portion of the 
project. Frankly, we are finding it difficult to stay within the 
guidelines suggested at our meeting, but are continuing to work 
with local Memphis du Pont personnel to find the lowest cost 
approach. This capital cost number is important because Cedar 
would expect to be compensated for this capital investment in the 
event that the project could not proceed due to events which 
should have been predicted by du Pont. These would include 
problems encountered at your Memphis plant due to metaborate 
prepared by cedar to du Pont's specifications. For events which 
could have been foreseen by cedar which prevent the project from 
proceeding, we would not expect compensation for the capital 
investment. 
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I believe these comments reflect the agreement reached at 
our June meeting and we will complete our proposal as soon as the 
capital investment number has been developed. 

Sincerely, 

>?-V 

Geoffrey L. Pratt 
Director of custom Manufacturing 

mc 

c c : D. Hoppel ^ 
T. L o d i c e * ^ 
J . Pawlosk i 
R. Tomblin 

ABOOOOl 19491/2 



CEDAR OiEMICAL CORPORATION 

To: Gene Pearce Date: June 7,1991 

From: Greg Satterfield Subject: Dupont Borate 
Lab Run 

On June 6, I ran a process check on the Dupont 
Sodium Meta Borate project using their guidelines. 
The run consisted of 400 grams of mother liquor heated 
to 97 degrees C. which had added to it 345 grams of fines. 
The addition of the fines was done over a period of 3 hours 
with the temperature held between 97-100 degrees C. The 
process was monitored by observing the 02 evolution through 
a water bubbler off the condenser. The purpose of the run 
was to observe for process difficulties with raw materials, 
and physical problems associated with the fines addition. 

Raw Materials 

The mother liquor was received in polyethylene Jugs. It 
was noticed upon, receiving that the drums were bulging at the 
bottom. Upon venting, it was noted that there was consid
erable pressux>e in the Jugs. The mother liquor itself was 
turbid but with no solids visible. 

The fines were very free flowing and dusted quite 
easily. This d\ist was slightly acrid. There was no obvious 
foreign matter noted in the sample. 

Process 

During the heat up to 97 deg.C, it was noted that about 55 
deg.C. gas evolution started Just from the mother liquor. 
This rate Increased somewhat as the temperature Increased. 
The initial fines addition was done at 97 deg.C with an 
approximate doubling of the rate of 02 evolution. This . 
wasn't a surge but Just a steady increase in rate. There was 
some foaming Initiated by this addition. It appeared that 
the foaming lessened after 1/2 of the fines were added so 
that by the end of the addition, there was no foam layer 
present. It was noted that upon each addition of fines, 
some foaming was present. In addition, it was observed 
that the solids went into solution within 1 minute. Also,the 
temperature dropped an average of 5 degrees during the 
addition. There was a total of 6 additions over a period of 
3 hours with no physical problems noted. It was observed that 
If the agitation was lost that when commenced, there was 
vigorous evolution of gas. Outside of this occxirence, the 
evolution of gas remained steady for B hours, then decreased 
until no bubbles were observed by 0800 the following moming. 
In this lab run, it took 20 hours until no 02 was observed. 
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DUPONT PERBORATE 7/21/92-TJL 

ITEM TRIAL COST COST 
I. Reactor (T-N20S) 

A. Process Piping (Dl water) 
B. Instrumerrtation (TIC. Pi. LO 
C. Tank Modifications (new top manway) 

EXCHANGER (New) 
A. Exchanger 
B. Process Piping 
C. Installation 0ranie modtfications) 
D. insulation (exchanger, steam, process) 
E. UtIDty Piping - Steam. C.W. 

III. PRODUCT TANK 
A. Tank Installation 
B. Pump 
C. Piping 
D. instrumentation 
E. l-leating 
F. insulation 

IV. SOUDS HANDLING 
A. Hopper 
B. installation (operator access) 
C. instrumentation & Electrical 
D. Rotary Airlock 
E. Deiumper 
F. Eductor/convayor 
G. Hoist 

V. Dl WATER 
A. Tank 
B. Pump 
C. Piping 
D. Instrumentation (U, Ti, PI) 

SUB-TOTAL 
CONTINGENCY (20%) 
TOTAL 

2.000 
6,000 
4.000 

2.000 
6,000 
4.000 

^ 

12,000 

25.000 
2.000 
6.000 
8,000 
5,000 

46,000 

0 
0 
0 
0 
0 
0 
0 

4,000 
6.000 
2,000 

0 
0 
0 
0 

12,000 

15,000 
6.000 
5,000 
aooo 

28,000 

98.000 
19,600 

12,000 

25.000 
2,000 
6.000 
8.000 
5.000 

46,000 

10.000 
6,000 
5,000 
3,000 
8.000 

10,000 
42.000 

4,000 
9,000 
5.000 
5.000 

14,000 
10.000 
12,000 
59,000 

15,000 
6,000 
5,000 
2.000 

28,000 

187,000 
37,400 

117.600 224,400 
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FROH 3 . 8 . 1 9 9 3 16333 P. i 

Inc. 130 Wurtoil sort, BriBtol, PA \ m j (216) UH0I3 fAl ll IJ m-iUi 

Te : 

FIX NO ; 

Coniitry : 

Attn : 

F r u i : 

Subject : 

C e d a r C h e m i c a l C o 

601-872-3795 
USA 
Tom L o d l c e 
Mark C h a l m e r a 
T e a t r e a u l t e 

Fu HtSMgc N« : 

Traosiineii b | : 
t i n Trsnwitted : 
Oats: 
Pajtt : 

H t H S 

MOC 
4 : 4 7 p m 
M a r c h 8 , 
1 o f 2 

18ft3 

Tom: 

Attaclied herewith, please find Kemutec test report A A-739 fcA" testa 
conducted at our facility on March 3, 1993. We appreciated you 
the t-fma to visit our facility to witness tiiese teste. 

taking 

We truat that we have met a11 of your requiremente and look forward 1:o 
working with you in the future. Should you have any questions orfrequire 
any further asalatanoe in this matter, please do not hesitate to contact 
ue. 

y^ry truly youra, 

KEMUTBC, Inc. 

Nark D. Chalmers 
Appllcatione Engineer 

cc: Shamrock dyateme 

R - 9 7 X 0 3 - 0 8 - 9 3 & 3 : 4 5 P M POOl « 1 4 
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FROM 3. 8.1993 16134 P. 2 

KEMUTECI INC. TEST RKPORT 
Test Report # 

A-739 
Bquipaent: AERO-HECHANICAL CONVSTOB 
Model 4 FLOVBYOR F4 

Da<̂  of Test 

March 3 , 1983 

CustoBer: C e d a r C h e m i c a l Coinpany 
Addreia: P . O . Box 2749 - West H e l e n a . AR 72390 
CuBtooer BspreBentatlve: Ton L o d l c e 

Material t s s t e d : 

Test Requireoenta: 

S o d i u n P e r b o r a t e H o n o h y d r a t e (A, B ft O) 
S o d i u v P e r b o r H t e from J a o o b e o n m i l l (D) 
Convey a t a o a p a c i t y of 1 8 , 0 0 0 l b s p e p h o u r 

TEST CONDITIONS 
TEST RBFSRBNCR 

Feed Method 
Configuration: Lenftb / Angle 
Disc/Boaa type 
l a l a t hopper v ib ra t ion 
Sl ide Se t t ing (rough X) 
Teat n a t e r i a l wet or dry 

Total weight proeesaed ( lbs ) 
Duration of t e a t ( a ln ) 
Feed r a t e (Iba / hr ) 

A 
hopper fed 

20 ' - 40 

B 
poured 

20' ' 40 

c 1 
poured { 

20' - 40 1 
Stain, ateei wire A poly-urethane riv 

none 
1.5-
dry 

83 
50 

5,976.00 

none 
fu l l 
dry 

55 
17 

11,647.08 

none 
f u l l 

dry 
83 
18 

16,699.86 

D 

lopper fed 
20' - 40 

ted diacB 
noae 

2" 
dry 

69 
6 

41,400.00 

TEST ANALYSIS 

HQUIFimT - For this particular product, a FloTeyor aodel F4 Aero-Meohanlcal Conveyor waa 
used. The ooovayor aeaaurea 20' centers and ia nouBted on a nobile base fitted wltlt a 
winch for angle adjuataent. In this teat, conveyor angle was 40 deg. froi£horizontal. 

FBOCEDWBB - In teste A & D, product wni fed into the Floveyor via a 8 cnblj foot surge 
hopper fitted with a Muuun Irie DlapfaragB vcd.ve. Tho product waa conveya((to an upper 
aesEanine where It waa bag uwllecUxl and weighed. In tests B ^ C, the 
poured iuUi the feed hopper via druoB. 

product was 

0BSZBVATI0I8 - In all four tests, the product was eaaily conveyed regardless o ' feed rate. 
In test D, the feed hopper begem to surge however, due to the alnlm L aoount of 
product, it was not possible to delernine what iapacl this surging wou^l have on a 
voiitiuuously fed systMi. 

O0RCtiU8I<»I8 - Based on our axiajyala, Keaulee Ine reconDendB using a 4" Floveyor Aero-
Mechanical Conveyor to handle a oapoolty of 16,000 lbs / hour. 

TiaiS OQNDOCTBD BY: N« Chalaers ft 0. Johnson (Keantec Ine) ft 8. Brown (Shanroo : Systeos) 

K-97X 03-08-93 tb:TBl>M P002 ttli, 
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August 21, 1992 LPMD-1333 

Cedar Chemical Corporation 
PO Box 2749 
Highway 242 South Wilmington, DE 
West Helena, AR 72390 
Attn: Mr. Geoffrey L. Pratt R.A. Blackball 

This document, when properly executed, shall constitute an Agreement 
between E.I. DU PONT DE NEMOURS & COMPANY (DU PONT) and CEDAR CHEMICAL 
CORPORATION (CEDAR). 

SERVICES; To cover the cost to chemically convert DU PONT-fumished 
sodium perborate tetrahydrate (SPEXT) fines into sodium metaborate 
solution for DU PONT'S Memphis, TN plant. 

od- fifftl 
PERIOD OF AGREEMENT: September 1, 1992 through March 1, 1994. 

QUANTITIES; Approximately 12,000,000 lbs. (+/" 2%) of SPOT fines. (This 
is conditional on CEDAR'S ability to chemically convert the SPOT fines to 
specification; and, un CEDAIl̂ C ability to aohievo a pi'oduotion rate oe-> 
appi'oicinaLTJly 5»?000 Iba. per dayt) 

SPECIFICATIONS; Per DU PONT'S Technology Package, "Rework SPDT Fines 
Into Sodium Metaborate Solution", by John D. Super, dated August 9, 1991, 
(copy in your possession). 

COMPENSATION: $0.08/lb. of SPDT processed 

If SPDT processed in the trial meets specification and is unacceptable to 
DU PONT (due to internal DU PONT problems with using the processed SPDT), 
this Agreement is terminated and DU PONT will reimburse CEDAR seventy 
thousand dollars ($70,000.00) to cover CEDAR'S startup costs. 

Per CEDAR'S letter dated July 27, 1992 from G.L. Pratt to DU PONT'S R.A. 
Blackball, which is included herein by reference. 

If DU PONT elects, after 6.0MM lbs. of SPDT has been processed and 
accepted by DU PONT, additional quantities may be processed to a total of 
12.0MM lbs. (+/- 2%) at the $0.08/lb. fee. If DU PONT elects to cease 
processing of any quantity exceeding 6.0MM lbs., but less them 12.0MM 
lbs. (+/~ 2%), DU PONT agrees to pay CEDAR an amount of $0.02/lb. times 
the number of pounds not processed to the total of 12.0MH lbs. 
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August 6, 1992 LPMD-1333 

Cedar Chemical Corporation 
PO Box 2749 
Highway 242 South Wilmington, DE 
West Helena, AR 72390 
Attn: Hr. Geoffrey L. Pratt R.A. Blackball 

TERMS & CONDITIONS: DU PONT'S General Conditions, EM-6685, Rev. 12/88, 
w^are attached hereto and made a part hereof. 

YIELD: Per projection in "Specifications". 

WASTE; The conversion process will not generate any aqueous waste. 
BliTni- wiifihfHitc will be fSLui'i'ieU feo DU rOMT with preduct shipnewLji. " 
Fugitive emissions, with contaminants potentially harmful to DU PONT'S 
process, will be the responsibility of CEDAR to dispose. 

Confirming CEDAR'S letter of September 9, 1991 from G.L. Pratt to 
DU PONT'S R.A. Blackball, which is included herein by reference. 

INVOICES; Invoices will be sent to the following address: 

Original invoices to: 

E.I. du Pont de Nemoxirs & Company 
Du Pont Chemicals 
1007 Market Street 
B-8209 
Wilmington, DE 19898 
Attn: Mr. Jim Pawloski 

Copies of invoices to: 

E.I. du Pont de Nemours & Company 
2571 Fite Road 
Memphis, TN 38127 
Attn: Ms. Bess Hwang/Mr. Pete Garrison 
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August 6, 1992 LPMD-1333 

Cedar Chemical Corporation 
PO Box 2749 
Highway 242 South Wilmington, DE 
West Helena, AR 72390 
Attn: Mr. Geoffrey L. Pratt R.A. Blackball 

CONTRACT ADMINISTRATOR; Business Contract Administrator - Jim Pawloski, 
Wilmington, DE (302) 773-4061. Technical Contract Administrator - Bess 
Hwang/Pete Garrison, Memphis, TN (901) 353-7100. 

ENTIRETY; This document, and the documents specifically referred to 
herein, embody the entire Agreement, and there are no agreements, 
understandings, conditions, warranties or representations, oral or 
written, express or implied, with reference to the subject matter hereof 
which are not merged herein. No modifications hereof shall be of any 
force or effect unless in writing and signed by both parties. 

Please signify your acceptance of the above by signing in the space 
provided below and returning the PINK COPY to Robert A. Blackball, E.I. 
du Pont de Nemours & Company, PO Box 80723, CRP-HR-1102, Materials and 
Logistics, Wilmington, Delaware 19880. 

CEDAR CHEMICAL CORPORATION E.I. DU PONT DE NEMOURS & COMPANY 

BY: BY: 

TITLE: .^ ^ y ^ 

DATE: ^^^ \ ) 
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CEDAR INTERNAL CORRESPONDENCE 

cc: T. Lodice 
M.J. Pocrass 
G. Pratt 
J. Walker 

To: D. Hoppel 

From: J. Krusling 

Date: December 7, 1992 

Subject: Perborate Trial 

The following are my comments and observations from t:he 11/18/92 
perborate trial: 

1. The perborate sent for the trial was a mixture of off-spec 
material and good product. Also, most of the material was 
from recent production. For the most part, the material was 
free flowing. 

2. One super sack did have some solid chunks. This made it 
difficult to charge to T-4205. In addition, pieces of paper 
bags were mixed in with the perborate. I am told that the 
paper is from the repackaging of 50 and 100 pound bags and 
is not unexpected. 

3. Since most of the material was free flowing, charging was 
not a proplem. The perborate was charged into the reactor 
over a two two period. Had all of the perborate been charge 
on one day, the charge would have been approximately 10 
hours. Because there was very little foaming during the 
addition, a faster addition rate could have been possible. 

4. Although there was very little foaming during this batch, 
this could be due to the blend of off-spec and good 
material. Had the material been all off-spec or older 
material, more foaming could occur. 

5. There was excellent temperature control during the addition 
of the perborate fines. This could also have helped reduce 
the foaming. Also, this allowed a slightly faster addition 
rate than expected. Less time time was needed to allow the 
temperature in T-4205 to come back up after each super sack 
was added. 
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A production rate can not be determined based on this trial 
due to the presence of iron filings in the system. The iron 
catalyzed the peroxide decomposition to the point where it 
was all decpmposed as soon as the perborate was added to the 
tank. Another trial would be necessary to determine a 
production rate. 

The source of the iron filings is most ikely the packaging 
operation at DuPonts warehouse. A carbon steel conveyor was 
used to charge the supersacks. Perborate is abrasive and 
will pick up iron. DuPont has seen this before. 

Allthough the temperature range for loading the product 
trucks is 122 - 158 F, the trucks did not lose as much heat 
as DuPont had expected. Because the trucks were not 
unloaded immediately, this was not a proble for DuPont. In 
the future, the maximum loading temperature may have to be 
lowered to 140 F. Narrowing the temperature range should 
not pose a problem. 

DuPont has started to re-work the material into their 
process. They did have some difficulty filtering the Meta 
solution, but this was not unexpected. Their initial 
results of the final product have beed good. There was not 
a problem after filtering out the iron filings. 
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SENT BY: 6-21-94 : 3:54PW .CEDAR. Oia iCAL COH». 501 572 37S5;# 1 / 1 

•7 i i : 
GHanCAL OOfVORXnON Facslnyie Cover Shoot 

To: 
Company: 

Phono: 
Fox: 

Qeno McCutchen, Purchasing Agent 
Dupont 

302-692-1531 

Hrom: Gsoffi-ey L Pratt 
Company: Cedar (Chemical CcMporatlon 

Phone: 901-68&^348 
Fax: 901-684-5398 

Dear Gene: 

Based on a converBation with Tonya Peilegrin today, Codar is proposing that we extend tho 
contract order #LPMD1333 d a t ^ September 17.1992 covering the cost or converting Di^ionTs 
sodium pertMrate into sodium meiat>0Fato by an additional one mon^ period until July 31,1994. 
This extension Is based upon recent success in improving the reaction rate by the use of caustic 
soda. 

Further. Cedar proposes to handle the cost of ihe caustic soda used by bilflng Dupont on a 
monthly baas for caustic consumed at Cedar's cost of purchase. 

We hope that diring tfie month of July we can use this newfound reaction capability to 
work out a reasorttible logistics program so that both Cedar and Dupont can achievG their goals 
on tNs project Please contact me at 901-684-5373 if you have any comments on this proposal. 

Sincen 

n 

Oatidnv L Pratt, Vice President 
Cudom Manufacturing & Spectalty Chemicals 

QLP:lc 

cc Tonya Peilegrin, Dupont. Memphis, fax 901-353-7782 
Dave Hoppel 
Jim lOusling 
EdWhitB 

K-94X 901 684 5398 06-21-94 D3:56PM POOl »!0' 
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10-20-93 m 4 1 f M fROME 1 DDPONT P02 

mMii 

DuPam .*^wriilly QuialCilt 
miRteRiL 
MenpMik TcflMMee 38127 

A<JP 
DuPont Specialty CSiemicals J . / < 

OOtObes 90, 1993 7^/ 

MX. Beb Chrlatlan 
Cedar fiHealoal 

all Fezberate fiaee/Savoxfc 

Dear Mr* CHxiBtiaa 

Per ear dlsflnaaiea en Friday, Ootebe'v is, t v n Bhovld httv« 
rapolvod tvo troefeloBda of dry Vaxfaemte-i^oduet. Oaii tnukldad 
eenslstad ef misetf grades eC Moaoliydrate preduot. xhe eeaoxtd 
truaJtload coBelatod ef a 80/80 split bettraen hard Tetrahydratu 
and Manehydrate prednot. Xa tbe ftttmre ve vill try te Ibctuaic yexxr 
xaqaeats as best ve ean, but 7011 4e UBderstaad that w.̂  euuiaot 
limit eurselTsa te eartaia grades of produet. 

yor tbe next batob va vill be sending bard xetra rework outiiarliil. 
It vllt be relatively dfamky and sbould f lev through your prboesti 
easily after it has bean oroabed. 

coneemlng bateh prooeBBing tiaa ve are eager to ueet tbij 
projected 2 day bateh preduotlea as outlined in tbe Motaberata 
treebaolegy paekage. Sfbe laat batebea tbat baire baan produced hara 
been taking 8-7 daya te be preeesBad instead e£ 2-3. VB*d lilEs te 
rework as auieb prednet as va eaa. fbis neeeBiiiitatea prctdueiitg 
batebafl in a a day turnaround er aeeaer. Batob produet ion tih«a 
l^var tbas 3 days are siaply not aeoeptable. we are atreilable to 
asBlvt you in troublaabooting tble problaa and otbiura. Please do 
n^^ besltate to oontaot mo. 

It bas bean brougbt to ny attentleu tbat tbe bottoas ot bil 
peztoozate smorsaoKs are being out te release the produot. Vij 
VMerstand tbat tbia 1 B naeeaaary fox baga ef bard' produet. 
Bevaver, far auperaaObs eontaialng flnea or free flovlag aaterial 
tbia la net aeeesaary. (rbare is a prograu iu plaee te reeydle 
used Buperaaolca. Cutting of bags sbeiad be United te superaaeke 
ef bard, oaked ttatarial. Please unload bags ef free flevlag er 
fiaee aaterial tbreugb tbe spout. 

* 

Binoezely Yours, 

Camilla D. Bagliab 

crated 

i.-<}4., PKOM E I DUPONT 9013537792 lV-=To'^T"01 : 17PM P002 «35 
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10-26-93 I?:53 PM FROM E I DUPORT 

mim 

P02 

DuPont SpBetoKrCtwrinli 
a n n t g R d . 
MmsMt. TemisttM 38127 

DuPoot Specialty Chemicals 

October 37, 1993 

To I Mr. Jim KruBlino/cedar Cbemleal 
Promt MB* Camille Baglish/Dupont 
Umt Perborate Fines/Rework 

Dear Nr. Krusling 

I've been informed by Bob Cbriatian that the Perborate 
Tetrahydrate product you received was very moist. I had believed . 
tbe product to be bard and caked aa i informed Bob In ny fax. 
Bvea though sty iaformatlon was incorrect, tbe consistency of tbe 
produet you received is indicative of much of the Tetra/Kono that 
vill be reworked through Cedar. 

Per <>arv Btiberts of Pine Bluff Warehouse, these are some 
suggestions for things you can to do to process damp product. 

1} You can unload two bags at tbe same time, one bag of fines and 
one bag of dasqp produet. 

2} Vou can also unload one bag of fines and then a second bag of 
damp and then aend them both up your bucket elevator—this may 
require temporarily turning off the power to soma eguipmoAt* I 
believe bel^ options vill work, tbe first will require some 
eQulpment modification to your hoist assembly. 

If you have any more problemB with handling the Perborate produet 
please contact me* Gary Is an excellent resource for handling 
tbia product and I contact bia for you as necessary. 

Previously z faxed you some Infozmatlon on sanmling the batches 
as they dock. I'd like to follow the next few batcnas closely in 
hopes of determining what la causing the prolonged cook tines. 
Could you please fax me the folloving Infot 

l)Product Charge Time(Brs to chg) 
SJBealnAing Cook Time 
31Daily saittpllng of meta end H202 concentrations 

4) Baton Bndlng Cook Time 

Thanks for all your efforts* 

Sincerely Yours, 

Camille D. Bnglisb 

R-95X 

tLUrmUtHmitmmatemttat ^ haMen^toi^tiPvir 

FROM B I DOPOMT 9013537792 ^ z t - ' ^ 0l:29PM P002 «41 
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10-22-93 01:ia PM FROM E I DUPONT 
P02 

DiAmt StnelaKif Onmlu l t 

MmpM^ T o m n a i i 38127 

DuPOnt Specialty Chemicals 

October IB, 1993 

Vol Mr. 9QB Lodiea/Cedar Chemical 
From I Ms. Canille Bnglisb/Dupont 
Ret Perborate Tlnes/ltevork 

Pear Mr. Lodlce 

Cbia memo is in regards to Perborate rwreoesaing facility at 
Cedar Chemiaal* The last f^r batches of metaborate that have been 
prepared «t Cedar have taken quite a well to be processed. 
According to the Technology package written by Xa. Bess Bwang, 
t ^ estimated preparation time should be 2-3 days. We've been 
rdeelving batobes that have taken aa long as 7 days before 
processing is complete. .To approximate the INK lb* per month 
goal, batches will baVe to M eoB^lated at 3-3 day Intervals. 

Oopont zeObnloal resources are prepared to assist with this 
prableqi.: we've asked for some non-routine sampling of the batches 
until the designated specifieatlon le reached* I've shared tbis 
info with your Process Sngineer, Jim Xrusllng. 

At our first ametlng, we inquired sbout prooeBsing of drums as 
well as aupersBOks at your rework facility. Bennie Brltton/Dupoat 
also sent a saî pla drum for use in aising your equipment, we nave 
a supply of drummed material, in addition to tbe superaaok 
material, tbat ve would like to rework through Cedar aa coon as 
possible. 

sincerely Yours, • 

Camille D* In^lsb 
901-353-7542 

EI. di i>eai di M m m <n< ta«oBP 

^ ^ ^ • • ^ VUOU E 1 OOPOHT 9013537792 

9 flUHUimtldUfmir 

* f Q - ^ 2 ^ 9 3 01 :54PM P002 « 0 3 
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10-22-93 01:18 PM FROH E I BUPOHT 
POl 

DuPont Specialty^Chemicals - Memphis 

Telecopier Transmittal Sheet 

Date:joiss|a2i 
T0:j\rZS2aLhxM , 

n on 
'dUolJibBa 

|BBBBoaqBaDHaeB| 

Fax Number to be sent to 5t?i-s72-s7<yf; 

FROM: Mr> CAmilk ^ i < ^ . 

My Fax Number Is (901) 363-7792 

Message: 

If you encountdr any pi^biemd with receipt of thie document 
Please Call: Elaine Dickson 
Phone No. (901) 353-7429 

R-95X FlOH T^TTWOMT 9013537192 
1 0 - 2 2 - 9 3 01:54PM POOl » 0 3 
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C E D A R C H E a ^ I C A I . C O R P O R A T I O N 
P.O. Box 2749, Hwy. 242 S. 

West Helena, AR 72390 
(501) 572-3701 

Fax. No. (501) 572-3795 

TO: DuPont S p e c i a l t y Chemica ls FROM: Tom Lodice 

ATTENTION: C a m i l l e E n g l i s h DATE: Oc t obe r 25 , 1993 

FAX NO: (901) 353-7792 NO. OF PAGES: 1 

MESSAGE 

Dear Camille 

I apologize for not getting back to you sooner regarding the 
handling of the drummed material but we have bieen busy trying to 
resolve the production and material handling problems. We agree 
that the current processing time is much too long but we have 
been unable to determine why your process does not operate as 
described in your Technology package. 

Also, we have unexpectedly received some . material which appears 
to be damp. This material tends to be very sticky and has caused 
us problems with the conveying system. In summary, we will not 
address the handling of the drummed material until we can resolve 
the current difficulties we are experiencing with this process. 
Once the unit operates on a routine basis, we will look at tbe 
possibility of handling the drummed material. 

Sincerely, 

Thomas J . Lod ice 

c c : B. C h r i s t i a n 
D. Hoppel 
J . K r u s l i n g 
M.J . P r o c r a s s 
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1 0 - 2 0 - 9 3 12:41 PM FROM E 1 MPONT P02 

DuPen Spocliftir Oitreleate 
SSMRteU. 
MtmpHt, Tcimuaee m z i 

<iiI118l> ^ i 
DuPont Specialty Chemicals J . /< 

Ootober 30, loss 7^/ 

Kx. Bob ehristlaa 
Cedar Obiaieal 

RBt Perborate Fiaea/Bavorfc 

Dear Nr* Cbriatian 

Per our dlseusalen on Friday, Ootober is, you sbould havw 
r«oelvod tvo truekleads of dry Perborate product. O U M trudkloud 
oonBlated of nixed grades of Uoaebydrate produet. vhe e^aond 
truokload oonaiated ef a 50/50 split betvaen hard Tetrahydratij 
and Neaehydrate produet. In tba future ve vill try te hona^ your 
reqneats as best v« ean, but yen do understand that wj outmot 
limit ourselves te oartain grades of produet. 

Per the next batoh va will be aending hard T«tra n>work inut^rl;<a. 
It vflt ba relatively obunky aad ataould flow through your proo^aiy 
eaeily after it baa been oruBhed< 

Coneemlng batoh prooeseing time ve are eager to tte«*t thu 
projsoted 2 day batob preduetloa as outlined in the iidtabo)r4:te 
Teobnolooy paokaae. The last batobes that have boon produead hav.i 
been taking S-7 days to ba preeesaad Instead of 2-3. Wa'd like to 
rework as muoh product as ve oaa. Thia aeoeBMitat^is preduelttg 
batebea in a 3 day turnaround or aeenar. Batob produetion tltawa 
\9fM%x than 3 daya are simply net aooeptabla. we are Kvuilcbla to 
aaarlnt you in troubleshooting this problem and other*. Pleat^e do 
not^ besltate to oontaot me. 

It baa been brougbt to ay attention that the bottoms of till 
Pertwrate supersaoks are being out to release tbe produot* wu 
uSIaerstand tbat this la neoessary for bags of bard produet. 
However, for supersaoks containing fiaea or free flovlag uiiterial 
this la not necessary. There la a progrum In place to reeyalb 
used Bupexiaeka. Cuttlikg of baga ahenld be limited te supftrA&eka 
of bard, oaked material. Please unload bag* of free flotdag or 
fiaea Biaterlal through the spout. 

* 
einoexely Yours, 

Camille D. anglish 

CDBied 

gJ,(1irMid*M«Mui.aieDnpaif 9 PriRMenlhcvcUhpw 
FROM E 1 DUPONT a0l36i.779: 1 T5'-=T0^T 0 1 : 1 7PM F002 «26 
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E. \. DU PONT DE NEMOURS ft COMPANY 
WILMINGTON, DCLAWANE I M M 

September 17, 1992 

CONTRACT ORDER 

LPMD-1333 

oWTKAeT a m o iM. A l l N O 

1/3 
Mar W 

E. 1. DU PONT DE NEMOURS ft COMPANY 

r Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 3 8137 
Attn: Mr. Geoffrey L. Pratt 

n 
Wilmington, DE 

O H a I 
111 

MUnlD I 
R.A. 

ISSUING PQIh 

B l a c k b a l l 
SbmotTZba 

L J 
ISSUED BV 

This docuBienc, when properly exetiuted, shall conscicuce an Agreement 
between E.I. DU PONT DE NEMOURS & COMPANY (DU PONT) and CEDAR CHEMICAL 
CORPORATION (CEDAR). 

SERVICES; To cover the cost to chemically convert DU PONT-furnished 
sodium perborate tetrahydrate (SPBT) Fines ("Distressed" Rework Sodium 
Perborate) into sodium metaborate solution for DU PONT'S Memphis, TN 
plant-

PERIOD OF AGREEMENT; October 1, 1992 through April 1, 1994-

QUANTITIES: Approximately 12,000,000 lbs. (+/- 2%) of SPBT Fines. (This 
is conditional on CEDAR'S ability to chemically convert the SPBT Fines to 
specification.) 

SPECIFICATIONS: Per DU PONT'S Technology Package, "Rework SPBT Pines 
Into Sodium Metaborate Solution", by Bess Hwang, dated October 1, 1992, 
which is attached hereto and made a part hereof. 

COMPENSATION; S0.08/lb. of SPBT processed 

If SPBT processed in the trial meets specification and is unacceptable to 
DU PONT (due to internal DU PONT problems with using the processed SPBT), 
this Agreement is terminated and DU PONT will reimburse CEDAR seventy 
thousand dollars ($70,000.00) to cover CEDAR'S startup costs. 

Per CEDAR'S letter dated July 27, 1992 from G.L. Pratt to DU PONT'S R.A. 
Blackball, which is included herein by reference. 

If DU PONT elects, after 6.0MM lbs. of SPBT has been processed and 
accepted by DU PONT, additional quantities may be processed to a total of 
12.0MM lbs. (+/- 2%) at the $0.08/lb. fee. If DU PONT elects to cease 
processing cf any quantity exceeding 6.0MM lbs., but less than 12.OMM 
lbs. (+/- 2%), DU PONT agrees to pay CEDAR an amount of $0.02/lb. times 
the number of pounds not processed to the total of 12.OMM lbs. 

AB0000065458/1 
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E. I. DU PONT DE NEMOURS ft COMPANY CONTRACT ORDER 
: McoinuTts-

WiUMiNOTON, DELAWARE loasa 

September 17, 1992 LPMD-1333 
COMTNACT OnOCm NO 

2/3 

E. I. DU PONT DE NEMOURS a COMPANY 

r Cedar Chemica l C o r p o r a t i o n ~l 
5100 P o p l a r Avenue 
2 4 t h F l o o r W i l m i n g t o n , DE 
Memphis, TN 38137 ___ ^ ISSUIMG POINT 
A t t n : Mr. G e o f f r e y L . P r a t t m k R.A. B l a c k h a r l 

muiBB r I 
ISSUED BV mjtaaet 

L J ' 

TERMS & CONDITIONS; DU PONT'S General Conditions, EM-6685, Rev. 12/88, 5 
(as band annotated) is attached hereto and made a part hereof. 

YIELD; Per projection in "Specifications". 

WASTE: The conversion process will not generate any aqueous waste. 
Fugitive emissions, with contaminants potentially harmful to DU PONT'S 
process, will be the responsibility of CEDAR to dispose. 

Confirming CEDAR'S letter of September 9, 1991 from G.L. Pratt to 
DU PONT'S R.A. Blackball, which is included herein by reference. 

INVOICES; Invoices will be sent to the following address; 

Original invoices to: 

E.I. du Pont de Nemours & Company 
Du Pont Chemicals 
1007 Market Street 
B-8209 
Wilmington, DE 19898 

Attn; Mr. Jim Pawloski 

Copies of invoices to: 

E.I-, du Pont de Nemours & Company 
2571 Fite Road 
Memphis, TN 38127 . 
Attn: Ms. Bess Hwang/Mr. Pete Garrison 

AB0000065458/2 
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Mm E. I. DU PONT DE NEMOURS ft COMPANY CONTRACT ORDER 
WIUMN6T0N, DELAWAHE 19898 

Sep tember 1 7 , 1992 LPMD-1333 
CONTRACT 0 » U MO M.T NO 

3 / 3 
n k c NO 

E. I. DU PONT DE NEMOURS ft COMPANY 

Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 
Attn: Mr. Geoffrey L. Pratt 

n 
Wilmington, DE 

BiiEn I 

HUinESl 

ISSUING POINT 

R.A. Blackball 

L J 
ISSUED BV HrrUUh 

CONTRACT ADMINISTRATOR: Business Contract Administrator - Jim Pawloski, 
Wilmington, DE (302) 773-4061. Technical Contract Administrator - Bess 
Hwang/Pete Garrison, Memphis, TN (901) 353-7100. 

ENTIRETY: This document, and the documente s?'2c\f.irally referred to 
herein, embody the entire Agreement, and there are no agreements, 
understandings, conditions, warranties or representations, oral or 
written, express or implied, with reference to the siobject matter hereof 
which are not merged herein. No modifications hereof shall be of any 
force or effect unless in writing and signed by both parties. 

Please signify your acceptance of the above by signing in the space 
provided below and returning the PINK COPY to Robert A. Blackball, E.I. 
du Pont de Nemours & Company, PO Box 80723, CRP-HR-1102, Materials and 
Logistics, Wilmington, Delaware 19880. 

CEDAR CHEMICAL.,CORPORA N E.I. DU PONT DE NEMOURS & COMPANY 

BY: 

/ d y ^ / ^ ^ TITLE: J t f i / S ^ £ , ' > / ! i ^ ^ ^ . ^ 

DATE: Z ^ / ^ / ^ /ff2 DATE: . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ J ^ 4 ^ -

AB0000065458/3 



c 2?iO>y/? CU/^/71 / c /^ I 

EM468S Rev. r2/8S 

GENERAL CONDITIONS 
OFF-PLANT SERVICE 

E. I. DU PONT DE NEMOURS AND COiVIPANY 
(INCORPORATED) 

1. DEFINITIONS 
When used in this Agreement: 
MATERIAL means any unfinished matter, including packaging supplies, furnished by or on behalf of DU PONT to 

CONTRACTOR fbr processing, handling, storage, or fbr use in the production of finished goods. 
PRODUCT means finished goods meeting DU PONT specifications that have been produced by CONTRACTOR from 

NLATERIAL. PRODUCT also means finished goods that have been furnished by or on behalf of DU PONT for handling, storage 
or use by CONTRACTOR for DU PONT'S benefit. 

REPLACE^4ENT COST shall be defined as follows: 
1. When Ihc MATERIAL or PRODUCT was bought by DU PONT. REPLACEMENT COST means the price paid by 

' DU PONT including all freight and handling charges. 
2. When the MATERIAL or PRODUCT was manufactured by DU PONT for sale in its then existing form, REPLACEMENT 

COST means DU PONT'S list price for the MATERIAL or PRODUCT, less ten percent (10%). 
3. When the MATERIAL or PRODUCT was manufactured by DU PONT, but not for sale by DU PONT in its dicn existing 

form, the REPLACEMENT COST means DU PONT'S manufacturing cost, including fixed and variable costs, plus all 
freight and handling charges. 

4. In all cases REPLACEMENT COSTS shall include any fees paid by DU PONT for services for any processing of 
M ATERL^L or PRODUCT. 

The "price" as used in these definitions of REPLACEMENT COST will be the price of the MATERIAL or PRODUCT in 
effect at the time the loss, damage or destruction of the MATERIAL or PROOUCT occurred. 

2. ASSIGNMENT AND SUBCONTRACTING 
Neither party shall assign or transfer this Agreement, in whole or in part, or any interest arising under this Agreement or 

subcontract any work hereunder without the prior wrinen consent of the other party. Subject to the provisions of this clause, this 
Agreement shall insure the benefit of and be binding upon the successors and assigns of the parties. 

3. NONDISCRIMINATION 
CONTRACTOR warrants that it has complied with all applicable laws, niles, orders and regulations of governmental 

authority covering tbe production, sale and delivery of the MATERIAL, PRODUCT or servwes specified herein, including, but 
not limited to. Executive Order 11246, and the rules and regulations promulgated thereunder, the Rehabilitation Act of 1973 and 
the Vietnam Era Veterans Readjustment Act of 1974. Further, CONTRACTOR warrants that in the performance of die services 
hereunder, it will comply with all applicable provisions of the Fair Labor Standards Act of 1938, as amended. 

4. FORCE MAJEURE 
No liability shall resuh to either party from delay in performance or from nonperformance caused by circumstances beyond 

the control of the party who has delayed performance or not performed. The nonperforming party shall be diligent in aRempting 
to remove any such cause and shall prompdy notify the other party of its extent and probable duration. 

If a party, due to circumstances beyond Its control, is unable to supply the total demands for die goods or services required by 
the Agreement, ti\en that nonperforming party shall allocate its available supply among all purchasers in proportion to the 
amounts previously provided to those purchasers. 

If the party who has delayed performance or not performed on account of circumstances beyond its control is unable lo remove 
the causes within fifteen (1S) day s, die other party shall have the right to terminate, without penalty, this entire Agreement or any 
portion of it. 

5. TERMINATION 
If CONTRACTOR should refuse or fail to supply sufficient number of properly skilled personnel, or should it fail to make 

prompt payment to subcontractors for labor and MATERIAL used hereunder, or should it disregard or be in violation of any 
taws, ordinances or governmental regulations, or should it otherwise violate any of the clauses of diis Agreement, or if 
DU PONT, hereunder in good faith, determines that personnel, MATERIAL, PRODUCT or equipment as required hereunder 
are being used in an unsafe manner or in any way such that DU PONT'S tide thereto is in jeopardy, or that CONTRACTOR'S 
credit or financial position is impaired, then DU PONT may. without prejudice to a i^ other right or remedy, terminate or 
suspend this Agreement widiout liability on written notice. Termination under this clause or uiider any other clause of this 
Agreement shall not relieve or release either party hereto from aiiy rights, liabilities or obligadons which it has accrued prior to 
the date of such termination. 
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6. DEFAULT 
In the event that cither pany hereto shall default in the substantial performance of any material obligation specified herein, the 

nonde faulting party shall notify the other party hereof in writing and, if such default is not remedied within fifteen (15) days from 
date of such notice, then the nondefaulting party shall have the right to terminate this Agreement immcdiatoly. If, in the 
nondefaulting party's sole opinion, such default may result in substantial property damage, injury, accident or death, that party 
may, at any time, immediately suspend this Agreement without penalty or damages. 

7. SAFEKEEPING/riTLE 
CONTRACTOR assumes full responsibility and liability for the safekeeping and safe handling of all DU PONT MATERIAL 

or PRODUCT when such MATERIAL or PRODUCT is in CONTRACTOR'S care, custody and control, Unless otherwise 
specified in this Agreement, title to such MATERIAL or PRODUCT shall remain widi DU PONT. CONTRACTOR shall 
reimburse DU PONT for the REPLACEMENT COST of any such MATERIAL or PRODUCT lost, damaged or destro>«d while 
in CONTRACTOR'S care, custody or control. Reimbursement shall not affect DU PONT'S title to such MATERIAL or 
PRODUCT. CONTRACTOR shall segregate and placard such MATERIAL or PRODUCT indicating DU PONT'S ownership. 
CONTRACTOR shall obtain prior written approval of DU PONT before moving any such MATERIAL or PRODUCT to a new 
location. 

3. CONTAMINATION 
CONTRACTOR will take all steps necessary to prevent the contamination of DU PONT MATERIAL or PRODUCT when 

in CONTRACTOR'S care, custody and control. In the event of conumination, CONTRACTOR shall, at DU PONT'S option ^ 
and at CONTRACTOR'S cost, rework, replace and/or dispose of all such contaminated MA'TERLM- or PRODUCT. \ 

9. INDEMNIFICATION ^ — ^ ^ — / 
CONTRACTOR will indemnify DU PONTfotaWiaDnlt^loss and expense incurred by DU PONT resulting fhjm any act «fr 

omission, negligent or odierwise,|bypu PO?^^r|CONTRACTOR or CONTRACTOR'S agents, subcontractors or assigns in 
performance under this Agreement. This indemnity shall not applytwhcrc thc^le cause oflthe li^biliy, loss or expense s ^ e 
willful misconduct or negligence of DU PONT. ^ > ^—ib W^ £Xf£A/r iH^yf^ 

The liability, loss or expense covered by diis indemnity includes settlements, judgments, court costs, anomeys' fees and other ' ^ 
litigation expenses incurred by DU PONT arising out of (1) injury to or death of any person, including employees of S/^ 
CONTRACTOR or DU PONT, or (2) loss of or damage to property, including property of CONTRACTOR or DU PONT, or (3) 
damage to the environment. 

10. INSURANCE 
CONTRACTOR, al its expense, shall carry and maintain in force at all times relevant hereto insurance of die type and 

minimum coverage limits as follows: 
(a) Workers' Compensation—Statutory; and Employer's Liability—$100,000 per accident. 
(b) Commercial General Liability (Occurrence Form), including Contiacmal Liability, in a combined single limit for Bodily 

Injury and Property Damage—SSOO.OOO per occurrence. 
(c) Comprehensive Automobile Liability, in a combined single limit for Bodily Injury and Property Damage—$500,000 per ' 

occurrence. 
(d) Other insurance appropriate for CONTRACTOR'S business or required by law. 
Upon DU PONT'S request, certificates of insurance evidencing the coverages required above of CONTRACTOR shall be 

filed with DU PONT'S designee. Such certificates shall provide that the insurer will give DU PONT diirty (30) days' advance 
notice of any changes in or cancellation of coverage. If in connection with the work being performed hereunder CONTRACTOR 
will not use motor vehicles on DU PONT property, other dian parking areas, a letter so stating is acceptable in lieu of the 
automobile insurance certificate. 

In the event any subcontractor is employed, widi or without DU PCWT'S consent, for the services covered in tfiis Agreement, 
then CONTRACTOR assumes full responsibility to ensure that die subcontractor's services are covered by the same insurance 
limits as set fordi herein. 

Neither failure of CONTRACTOR to comply with any or all of the insurance provisions of this Agreement, nor the failure to 
secure endorsements on die policies as may be necessary to carry out the terms and provisions of diis Agreement shall be 
construed to limit or relieve CONTRACTOR from any of its obligations under this Agreement, including the INSURANCE 
article. 

11. INDEPENDENT CONTRACTOR 
It is understood diat the employees, mediods, facilities and equipment of CONTRACTOR shall at .all times be under its 

exclusive direction and control. CONTRACTOR'S relationship to DU PONT shall be diat of an independent contractor and 
nothing in this Agreement shall be construed to constitute CONTRACTOR or any of its employees or officers, as an employee, 
agent, joint venmrer or partner of DU PONT. 

12. WASTE DISPOSAL 
The parties agree to employ best efforts and work toward minimizing the waste generated. CONTRACTOR agrees to return 

any hazardous waste to DU P(^4T or its designate for disposal. 
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WASTE DISPOSAL (Cont'd.) 
CONTRACTOR further agrees to furnish all required equipment and labor at no additional cost to DU PONT to remove and 

dispo.sc of such quantities of nonha7.ardous waste as are produced hereunder and which DU PONT elects not to have returned to 
it. Prior to the start of actural processing hereunder, CONTRACTOR and DU PONT will agree in writing of die identity of any 
waste disposal subcontractor, methods used and die location of sites to be used for waste disposal hereunder. CONTRACTOR 

. will notify DU PONT and get the written approval ofDU PONT'S Contract Administrator prior to changing any waste disposal 
subcontractors, methods, or location of waste disposal under this Agreement. CONTRACTOR agrees that such waste will be 
transported and disposed of in a safe and environmentally soimd manner so as to prevent any waste from entering the 
environment as a pollutant. CONTRACTOR will exercise controls necessary to prevent scattering of the waste or access to 
containers containing such wastes unless said access is authorized by DU PONT. 

CONTRACTOR shall not use, reuse, sell or otherwise dispose of any DU PONT MATERIAL, processed MATERIAL not 
meeeting specification, or PRODUCT for its account, unless odierwise agreed to in writing by DU PONT'S Contract 
Administrator. CONTRACTOR agrees not to use, reuse, sell or otherwise dispose of any DU PONT packaging material without 
the prior written permission of DU PONT'S Contract Administrator, and dien only if all DU PONT identification is completely 
removed. 

13. RECORDS AND INSPECTION 
CONTRACTOR agrees to maintain, in accordance widi "Generally Accepted Accounting Principles and Practices", such 

Tcords as may be necessary to adequately reflect die accuracy of CONTRACTOR'S charges and invoices for reimbursement 
under this Agreement and maintain such odier additional records as DU PONT may from time to time reasonably require in 
connection with this Agreement. DU PONT shall have the right from time to time to inspect and verify the records kept by 
CONTRACTOR in connection widi diis Agreement. DU PONT'S duly audiorized represenutives shall have the right to visit, 
observe, audit, and inspect CONTRACTOR'S production and related fiacilities utilized to accomplish the objectives of diis 
Agreement at any time during CONTRACTOR'S normal business hours. DU PONT'S duly authorized representatives shall also 
have die right to select and inspect samples of MATERIAL, MATERIAL-in-process and PRODUCT in CCK^'RACTOR'S 
facility received, obtained or produced under diis Agreement and to reject PRODUCT or CONTRACTOR-supplied MATE
RIAL on die basis of the selected samples if DU PONT'S specifications are not met. DU PONT'S inspection or foilure lo 
exercise its right to test samples for compliance widi DU PONT'S specifications shall not be deemed to establish that such 
MATERIAL or PRODUCT met DU PONT'S specifications. 

14. TAXES 
DU PONT agrees eidier to pay direcdy all property taxes, licenses, charges and assessments properly levied by any properly 

constituted governmental audiority upon die DU PONT-owned MATERIAL, equipment (if any) and PRODUCT hereundei; or 
to reimburse CONTRACTOR therefore if paid by CONTRjf̂ CTOR at DU PONT'S wriaen direction. CONTRACTOR assumes 
full responsibility for die payment of all federal and state taxes of whatever sort, social security and unemployment compensa
tion taxes, withholding taxes, and all odier taxes or charges applicable to CONTRACTOR'S actions, employees, facilities and 
materials for performing services hereunder or applicable to CONTRACTOR'S income hereunder. 

15. AUTHORITY 
The parties hereby represent that they have full power and authority to enter into and perform this Agreement and the parties 

know of no contract, agreements, promises or undertakings which would prevent the fall exeoition and performance of this 
Agreement. 

16. RESERVATION OF RIGHTS 
DU PONT'S waiver of any of its remedies afforded hereunder or by taw is without prejudice and shall not operate to waive any 

other remedies which DU PONT shall have available to it, nor shall such waiver operate to waive DU PONT'S rights to any 
remedies due to a future breach, whether of a like or different character. 

17. HEADINGS 
All headings of die clauses of this Agreement are inserted for convenience only and shall not affect any construction or 

interpretations of this Agreement. 

18. NONDISCLOSURE 
CONTRACTOR agrees not to disclose to others (a) the foct diat DU PONT has purchased or plans to purchase services, 

articles. MATERIALS or PRODUCT from CONTRACTOR or (b) any infonnation or knowledge diat may be gained or learned . 
by CONTRACTOR about die business, PRODUCTS, employees or methods employed by DU PONT unless such disclosure is 
necessary to perform service required under this Agreement or as required by law, 

19. APPLICABLE LAW 
The laws of the State of Delaware shall govern the construction of this Agreement. 

20. SEVERABILITY 
In the event that any clause of diis Agreement shall be found to be void or unenforceable, such findings shall not be construed 

to render any other clause of diis Agreement either void or unenforceable, and all other clauses shall remain in iiill force and 
effect unless the clause(s) which is/are Invalid or unenforceable shall substantially afTea die rights or obligations granted to or 
undenaken by either party. 
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21. CORPORATE STATUS 
In Ihc event that CONTRACTOR'S invoice docs not indicate diat CONTRACTOR is an incorporated entity, by use of the 

words (or abbreviations) "Incorporated". "Corporation" or "RC." as a part of CONTRACTOR'S company name, dien 
CONTRACTOR shall display its tax identification number (TIN) on the invoice in lieu of such designations, failure to furnish 
such information may result in withholding twenty percent (20%) of Agreement payments in accordance with IRS regulations. 

22. SAFETY AND HEALTH 
CONTRACTOR acknowledges that hazards may be involved in providing the services described hereunder. Accordingly, 

CONTRACTOR agrees to perform its services in a careful and workmanlike manner and to take all necessary precautions in the 
processing, handling, transporution and disposal of MATERIAL and PRODUCT involved in this Agreement to avoid an 
unhealthy or unsafe work environment, injuries to persons, damage to property or pollution. DU PONT may provide 
CONTRACTOR with certain infonnation regarding the MATERIAL involved hereunder, including procedures for processing, 
handling, transporting and disposal, as well as toxicological data. Any information supplied by DU PONT shall be the latest 
information known to DU PONT and relevant to the work to be performed hereunder. Such information is provided without 
warranty or representation as to its completeness or suitability in providing the services herein. The methods emplo>«d and the 
precautions taken to handle DU PONT-owned equipment, if any, MATERIAL and PRODUCT shall be determined by and rest 
solely widi CONTRACTOR. CONTRACTOR agrees to provide its employees with a safe and healthy workplace using, but not 
limited to, such information as is or may be provided by DU PONT 

DU PONT shall have the right to inmiediately suspend diis Agreement, widiout liability to CONTRACTOR, if at anytime 
DU PONT in its sole judgment determines that CONTRACTOR has violated any of die provisions of this clause. Further, if 
CONTRACTOR fails to correct any such violation within seven (7) days immediately following DUPONT'S vnitten notice to 
CONTRACTOR of die violation, DU PONT has die right to terminate diis Agreement. 

23. WARRANTY 
CONTRACTOR warrants diat die PRODUCT or services delivered hereunder will be free of defects in MATERIAL and 

workmanship and meet the specifications supplied by DU PONT. In die event diat PRODUCT or services supplied by 
CONTRACTOR fails to meet any of die aforementioned warranties or are odterwise defective, CONTRACTOR shall, at 
DU PONT'S option, replace die defective PRODUCT or refund the purchase price including freight charges. CONTRACTOR 
further agrees to reimburse DU PONT for all costs incurred in the recall of defective PRODUCT and for all expenditures made 
in die settiement of aiiy claim against DU PONT relating to defective PRODUCT or services supplied by CONTRACTOR. 
DU PONT shall notify CONTRACTOR prompdy of any claim against DU PONT widi respect to die PRODUCT or services 
supplied hereunder and shall provide CONTRACTOR and/or its insuiance carrier with information needed for settiement or 
defense of such claims. 

24. SHIPMENTS 
Freight charges, excluding detention and demurrage charges, for all MATERIAL or odier items supplied direcdy by 

DU PONT under diis Agreement and for all PRODUCT produced hereunder by CONTRACTOR and shipped per DU FONTS 
instructions shall be for DU PONT'S account. Detention and demurrage charges on incoming shipments shall be borne by 
CONTRACTOR unless caused by DU PONT'S early or excessive delivery of MATERIAL. Shipments of MATERIAL or 
PRODUCT hereunder to diird parties are to be made by CONTRACTOR upon written direction from DU PONT. 

25. CONFLICT OF INTEREST 
CONTRACTOR shall not hire any employee or officer of DU PONT while diat emplt^ee or officer is an employee or officer of 

DU PONT. CONTRACTOR shall not pay any salaries, commissions, fees, or make ai^ payments or rebates, to any employee or 
officer of DU PONT, or to any designee of any such employee or officei; or favor any employee or officer of DU PONT, or any 
designee of any such employee or officer, with gifts or entertainment of significant ct>st or value or with service or goods sold at 
less than full market value. CONTRACTOR agrees diat its obligation to DU PONT under this clause shall also be binding upon 
any subcontractors and sub-subcontractors of work hereunder. CONTRACTOR fiirther agrees to insert the provisions of diis 
clause in each such subcontract. 

^ |< 17 In die event complaints are made against DU PONT relating to PRODUCT p-^l im* h ' ^ '" '1 ' ' I f* '̂ I " " , ' T " " " " " ' — of 
r /W ' y ' DU PONT shall investigate die complaint a n d a s s j i ' n " ' ^ ' ^ ' ' " ' " ) "" ' " '••• ' I """ - 'ha t result from a complaint attributable to 
^ [ J**" MATERIAL prouiiji il liy PT' FOl'l I iii iiiiiiliiirTlTli In PRODUCT that meets all production specifications herein shall be 

-imed fcy u U POOT. Clainia attributable to services-performed by CONTRACTOR shall be aaaumed by C O N T R J \ C T O R . -
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I\J. t^Uuns 

RECEIVED 

î 'AY 2 0 1993 

CPiJ> *--
DuPont Corporate Contracting 

Cedar Chemical Corporation 
5100 Poplar Avenue - 24th Floor 
Memphis, TN 38137 
Attn: Mr. Geoflfrey L. Pratt 

OuPoni Corporate Comracimg 
Chestnut Run Plata 
Wilmington, OE 19880-0721 

CONTRACT CttDER 
E.. I OUPONT DE NEMOURS AND COMPANY 

May 12,1993 

LPMD-1333 
Connact Older No. AIL No. 

Pagei of 2 

WDmineton. Delaware 
Issuing Point 

R. A. Blackhall 
IsmedBy 

ALTERATION #2 

Reference is made to the Agreement entered into on September 17, 1992 between 
E. I. du Pont de Nemours & Company (DuPont) and Cedar Chemical Corporation (Cedar 
Chemical) to cover the cost to chemically convert DuPont-fiimished sodium perborate 
tetrahydrate (SPBT) fines and sodium perborate monohydrate fines (SPBM) into sodium 
metaborate solution for DuPont's Memphis, Tennessee fiicility. It is hereby mutually agreed to 
amend the aforesaid Agreement in the following manner effective May 1, 1993. 

SPECIFICATIONS: Add the following: 

Per Exhibit A, "Technology Package - SPBM Addendum Rework SPBT Fines Into Sodium 
Metaborate Solution," dated December 3,1992, which is attached hereto and made a part hereof 

All other terms and conditions of the current Agreement, except as modified in the above manner, 
shall continue in full force and effect. 

Please have your authorized representative execute in the space provided below, indicating 
acceptance of this alteration. Cedar Chemical will keep one original and return one executed 
copy of this order to Robert A. Blackhall, £. I. du Pont de Nonours & Company, P. O. Box 
80723, Materials and Logistics, Chestnut Run Plaza, Hickoiy Run Building, Room #1102, 
Wilmington, Delaware 19880. These copies must be returned, so payment can be made against 
this alteration. 

Cedar Chemical Corporation 

BY: 

E. I. du Pont de Nemours & Company 

Geoff«^y L. P r a t t 

Director of Custom Manufacturing 

fitie 
Senior Purchasing Agent 

A(id 

Title 

Page 2 of 2 for Du Pont internal use only. 

£1 c P : - i ' ' •p ' . c^ ; -̂  n d r.TliDB * ^ ^ Pi'ttedoT Re:v(>eaP3cei 
--.r- T e. 
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CEDAR CHEMICAL CORPORATION EXHIBIT A 
Decembers, 1992 

Page 1 of 1 

TECHNOLOGY PACKAGE - SPBM ADDENDUM 
REWORK SPBT FINES INTO SODIUM METABORATE SOLUTION 

GENERAL 

It is proposed to include Sodium Perborate Monohydrate (SPBM) Fines in the original 
12,000,000 lbs. of material to be reworked over a twelve month period. SPBM Fines are 
defined as material which does not meet salable product specifications. This includes fines 
and rework. They undergo the same chemical decomposition as SPBT Fmes discussed 
previously except for the presence of fewer waters of hydration. Differences firom the 
Technology Package dated September 2, 1992 are highlighted below. 

CHEMISTRY 

NaB02.H202 -> NaB02 + 1 H20 + 0.5 0 2 

MATERIAL BALANCE 

Basis: 1,000 lbs. SPBM Fines and 320 g/1 final Meta solution 

IN 1,000 lbs. SPBM Fines 
1,635 lbs.DIH20 

1.9 lbs. Mg dry solids as Mg(OH)2 

OUT 161 lbs. Oxygen 
659 lbs. Meta 

1,815 „lbs.H20 
1.9 lbs. Mg Solids 

Approximate meta solution volume = 228 gal. 

DETAILS 

• MSDS is avMlable for dry, granular SPBM. 

• Higher active oxygen content may accelerate initial decomposition rates and increase 
foaming potential. However, SPBM's faster dissolution should reduce foaming 
potential. SPBM Fines addition rate may need to be adjusted. 

• SPBM fines have a greater tendency to dust than SPBT fines. Du Pont may conduct 
additional air monitoring to detennine appropriate personal protective equipment. 

AB0000065456/2 



U. Hepp€ l 

RECEIVED 

'̂ iAT 2 0 1993 

J I P I D Â -̂
DuPont Corporate Contracting 

Cedar CHiemical Corporation 
5100 Poplar Avenue - 24th Floor 
Memphis, TN 38137 
Attn: Mr. Geofifrey L. Pratt 

OuPont Corporate Comracting 
Chestnut Run Plata / / )A j 
Wilmington, D£ 18880-0721 4 n * ^ ' ^ I 

CONTRACT ORDER 
E-L DUPONT DE NEMOURS AND OOkO'ANY 

May 12.1993 

LPMD-1333 

Contract Onler No. AIL No. 
Page 1 of 2 

Wilmington. Delaware 
IssaingPdnt 

R. A . Blackhall 

Issued By 

ALTERATION #2 

Reference is made to the Agreement entered into on September 17, 1992 between 
E. I. du Pont de Nemours & Company (EhiPont) and Cedar Chemical Corporation (Cedar 
Chemical) to cover the cost to chemically convert DuPont-fumished sodium perborate 
tetrahydrate (SPBT) fines and sodium perborate monohydrate fines (SPBM) into sodium 
metaborate solution for DuPont's Memphis. Tennessee fiicility. It is h e r ^ mutually agreed to 
amend the aforesaid Agreement in the following manner effective May 1,1993. 

SPECIFICATIONS: Add the following: 

Per Exhibit A, "Technology Package - SPBM Addendum Rework SPBT Rnes Into Sodium 
Metaborate Solution," dated December 3,1992, which is attached hereto and made a part hereof 

Ail other terms and conditions of the current Agreement, except as modified in the above manner, 
shall continue in fiill force and effect. 

Please have your authorized representative execute in the space provided below, indicating 
acceptance of this alteration. Cedar Chemical will keep one original and return one executed 
copy of this order to Robert A. Blackhall, E. I. du Pont de Nemours & Company, P. O. Box 
80723, Materials and Logistics, Chestnut Run Plaza, Hickory Run Building, Room #1102, 
WiUnington, Delaware 19880. These copies must be returned, so payment can be made against 
this alteration. 

Cedar Chemical Corporation 

BY: 

E. I. du Pont de Nemours & Company 

GeoffaTey L. P r a t t 

D i r e c t o r of Custom Manufactur ing 
fitie 

Senior Purchasing Agent 

Aid 

Title 

Page 2 of 2 for Du Pont internal use only. 

t l z . " ' . ••!• t.e-nfjrsj-r Cor>ci-. ® Piir;ed on Recyt'nf Parf 
f , ., rr- ,"5 Q . ; -
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CEDAR CHEMICAL CORPORATION EXHIBIT A 
Decembers, 1992 

Page 1 of 1 

TECHNOLOGY PACKAGE - SPBM ADDENDUM 
REWORK SPBT FINES INTO SODIUM METABORATE SOLUTION 

GENERAL 

It is proposed to include Sodijum Perborate Monohydrate (SPBM) Fines in the original 
12,000,000 lbs. of material to be reworked over a twelve month period. SPBM Fines are 
defined as material which does not meet salable product specifications. This includes fines 
and rework. They undergo the same chemical decom(>oation as SPBT Fmes discussed 
previously except for the presence of fewer waters of hydration. Differences fixim the 
Technology Package dated September 2,1992 are highlighted below. 

CHEMISTRY 

NaB02.H202 -> NaB02 + 1 H20 + 0.5 02 

MATERIAL BALANCE 

Basis: 1,000 lbs. SPBM Fines and 320 g/1 final Meta solution 

IN 1,000 lbs. SPBM Fines 
1,635 lbs.DIH20 

1.9 lbs. Mg dry solids as Mg(0H)2 

OUT 161 lbs. Oxygen 
659 lbs. Meta 

1,815 lbs.H20 
1.9 lbs. Mg Solids 

Approximate meta solution volume = 228 gal. 

DETAILS 

• MSDS is available for dry, granular SPBM. 

• Higher active oxygen content may accelerate initial decomposition rates and increase 
foaming potential. However, SPBMs faster dissolution should reduce foaming 
potential. SPBM Fines addition rate may need to be adjusted. 

• SPBM fines have a greater tendency to dust than SPBT fines. Du Pont may conduct 
additional air monitoring to detennine appropriate personal protective equipment. 

AB0000065454/2 



CEOAR INTERHAL CORRESPONDENCE 

cc:- T. Lodice* 
J. Walker* 
E. White* 
PHI File 

H.J. Pocrass* 
D. Shaffhauser* 
Unit 4 
Shift Supervisors 

To: D. Hoppel 

From: J. Krusling* 

Date: Hay 11, 1994 

Subject: SHE Review 94404 

In preparation for a trial, a SBE review was held on May ll, 1994 
(* denotes tJiose attending, also attending B. Davis Unit 4 
Operator) to review using the caustic catalized reaction 
perborate process. Action points and ares of concern are as 
follows: 

1. Safety Items 

1.1 Contact DuPont to find out if there is a HSDS for the 
sodium metaborate solution that includes caustic (J. 
Krusling) 

2. Healt:h Items 

2.1 There were health related items. 

3. Environmental Items 

3.1 There were no environmental related items. 

4. Operations Items 

4.1 Revise operating procedures to include caustic process 
and arrange for operator training. (J. Krusling/J. 
Walker) 

4.2 Consider starting at a lower temperature or lower 
caustic concentration until it can be determined if 
there will be any venting or foaming problems. (J. 
Krusling) , 

4.3 Hake the first batch half size to establish system 
performance. (J. Knisling) 

4.4 Check to see if there is a pressure transmitter 
available for T~4205 as an indication of excessive 02 
evolution. (T. Lodice) 

AB0000042368/1 
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CEDAR CHEMICAL CORPORATION 
24lh Floor • SlOO Poplar Avenue • Memphi*. TN 38137 • 90|.«8S-S348 

September 9, 1991 

Mr. Robert A. Blackhall 
Senior Purchasing Agent 
Contracting section. Materials & Logistics 
B. I. du Pont de Nemours & Company 
BMP-15-1284 
Wilmington, DE 19698 

Dear Bob: 

Having witnessed the trials at du Pont's Memphis plant and 
received the latest process information from John super, Cedar is 
now ready to offer its proposal for the processing of twelve 
million pounds of sodium perborate tetrahydrate (SPBT) fines over 
approximately a twelve month period. The project is based upon 
du Pont shipping process mother liquor and fines to Cedar's West 
Helena, Arkansas plant on a schedule to be agreed. The solid 
perborate will be shipped in bulk bags containing approximately 
2,000 pounds each. It is assumed that the material will flow 
from the bulk bags even though it may contain some moderate size 
chunks. The mother liquor\and solid fines will be mixed, heated, 
and the hydrogen peroxide content decomposed according to the 
procedures provided by du Pont. Du Pont will backhaul the 
resultant sodium metaborate solution to its Memphis plant. 

For the above services, cedar proposes to charge du Pont 
$0.08 per pound of SPBT fines processed with a target to 
complete the processing of twelve million pounds in a twelve 
month period beginning in the fourth quarter of 1991. our 
strategy will be to use minimal capital investment to begin the 
project and add Incremental equipment to improve productivity as 
we gain experience. We reserve the right to cease processing 
upon 30 day written notice to du Pont, if we find that the 
productivity goals cannot be met. 

Based upon Information provided by du Pont, it is assumed 
that the process does not generate any aqueous waste and that 
plant washouts can be returned to du Pont as part of the product 
shipments. Fugitive emissions due to leaks, etc. which might 
contain contaminants harmful to du pont's process will be 
Cedar's responsibility to properly dispose of, but du Pont will 
work with Cedar to minimize costs associated with such disposal. 
Cedar anticipates that a specific air permit for this process 

ABOOOO 104458/1 



will not be required and has contacted the Arkansas Department of 
Pollution Control and Ecology suggesting this fact. The 
commencement of this project is contingent upon a favorable 
response from the regulatory agency, which is anticipated. 

Please advise, if clarification of this proposal is required 
or if additional information is needed. We look forward to being 
of service to du Pont. 

Sincerely, 
' / 

Geoffrey L. Pratt 
Director of Custom Manufacturing 

mc 

cc: John D.Super, du Pont 
R. Tomblin 
G. Pearce 
D. Hoppel 
M. Pocrass 
J. Wagner 

ABOOOO 104458/2 
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SECTION III 

OCCUPATIONAL HAZARDS* 

A. Fire and Explosion Hazards 

1. MBC 

HBC presents a serious explosion hazard while dispersed in 
air. Its explosion properties in air were determined at 
Du Pont's Develoment Laboratory, and the test results are 
summarized below: 

HIE, joules (± 0.005) 0.111 
LCL (no go], g/1 ' 0 . 0 2 
Max. explosion pressure, psi 79 
(dp/dt) maximum, psi/sec. 2690 
average, psi/sec. 1150 

AS a normal precaution, MBC should be protected from open 
flames, electrical sparks, static discharges, and similar . 
sources of Ignition. Carbon dioxide or dry chemical fire 
extinguishers are recommended for fire fighting. Water is 
also acceptable. 

Design of the drying system must keep the MBC dust 
concentration below the I.EL. 

2. HOC 

NCC is not explosive or flammable. Hethylchloroformate 
vapors ( a caw material used in NCC manufacture) may be 
present and are flammable. Use chemical foam, dry chemical, 
or carbon dioxide fire extinguishers. 

3. OPD 

OPD has a flash point of 136"C and a lower explosion limit of 
approximately 0.025%. 

Foam, dry chemical, CO, or water spray are the suggested 
extinguishing media to be used in case of fire. When heated 
to composition, OPD emits highly toxic nitrogen oxide fumes. 

*Additional information is contained in the HSDS sheets in the 
appendix. 

-16-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

A. Fire and Explosion Hazards (Cont'd) 

4. HCl 

Hydrochloric acid is not flaiuiiable, however, because of its 
corrosive nature, it will attack metals and liberate 
hydrogen, which does burn. To extinguish a fire, use water, 
foam, dry chemical or CO extinguishers and neutralize with 
chemically alkaline substances to avoid formation of 
hydrogen gas. 

5. MBC Waste Brine 

MBC waste brine is not flammable but at high pH and/or high 
temperatures, ammonia, methanol, and low boiling organics 
may evolve. Other information is based on individual • 
components. 

6. Methanol (0.4% of Brine) 

Methanol is a flammable liquid with explosive vapors. It 
has a lower explosive limit of 6% and ah upper explosive 
limit of 36.5%. Extinguishing media to be used In case cf a 
fire include dry chemical, CO,, water spray and "alcohol" 
foam. Water spray should be used to cool tanks oc 
containers. 

7. Ammonium Chloride (3% of Brine) 

Ammonium chloride will not burn. Zf overheated 
(260-31S"C), ammonia and hydrogen chloride gases may be 
released. Use water for fires in the area. Water spray 
will reduce irritant fumes. 

a. Ammonia Column Heads 

The heads from the ammonia column are composed of relatively 
high percentages of ammonia (15%) and methanol (3-5%). It 
boils at 155*F and has a flash point greater than 155*P. 

Ammonia bas a "TLV" of 18 mg/m' (25 ppm) and methanol a 
"TLV" of 260 mg/m (200 ppm), for an 6-houi: work day. 
Short-term exposure level (15 minutes for ammonia is 27 
mg/m (35 ppm) and for methanol 310 mg/m (250 ppm). 

The vapor above the liquid has concentrations of ammonia up 
to 90%. Ammonia column heads must not be exposed to sparks, 
heat or flame. The transfer wagon is inerted with nitrogen 
prior to loading. 

*Additional information is contained in the HSDS sheets in the 
appendix. 

-17-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards 

HBC 

) 

HBC is a cream colored powder with no detectable odor. It 
is also a very low toxicity product. HBC does not cause 
skin or eye irritation; persons should keep HBC from their . 
eyes, skin, and clothes. After exposure to HBC, wash well 
with soap and water, and avoid breathing dust. 

It has been shown that HBC can cause tumors of the liver in 
mice when they are fed a diet containing NBC for their 
normal lifetime. There are no reported long term adverse . 
health effects from plant exposures to HBC. 

MBC is an intermediate in the production of benomyl. 
Du Pont's AEL (acceptable exposure limit) is 5 mg/m,. 

2. MCC 

Hethyl Cyanocarbamate is classified as having very low 
toxicity. An approximate lethal dose (ALD) of 11,000 mg/kg 
was found for acute ingestion tests in rats. Eye contact 
with ncc will cause mild to minimal effects. If contact 
occurs, flush with water for at least 15 minutes to insure 
adequate dilution of MCC. 

3, OPD 

Orthophenylenediamine is moderately toxic when swallowed, 
absorbed through the skin or inhaled. Oral ingestion tests 
with rats show an LD,. of 1070 mg/kg. Inhalation toxicity 
tests resulted in an Lc (4 hr. rate) of 3.6 mg/l OPD is an 
irritant to both the skin and the eyes. Skin tests on rats 
showed an LDL,. of SOOO mg/kg. OPD may cause skin 
irritations and direct skin contact will cause severe burns. 
Eye contact calls for at least 15 minutes of thorough water 
flushing to adequately dilute the OPD. Skin contact 
requires washing with soap and water. 

In hot water solutions, OPD is more easily absorbed through 
the skin. OPD attacks the hemoglobin in the blood and is 
inildly cyanotic. 

Handling of molten 0?D can cause thermal bums. Protect 
against thermal burns and chemical exposure by wearing butyl 
chemical suit with gloves attached, chemical hood, neoprene 
rubber boots, Nomex coveralls, Nomex hood liner, and 
supplied breathing air. 

* Additional information is contained in the HSDS sheets in the 
appendix. 

-18-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards (Cont'd) 

4. HCl 

Hydrochloric acid is classified as a moderately toxic 
substance. Hcl is very corrosive and skin contact may cause 
severe burns. When eye contact occurs, at least 15 minutes 
of thorough water washing is important to prevent permanent 
visual impairment or loss of sight. Erosion of teeth may 
result from prolonged exposure to low concentrations. 
-Concentrations of 1000-2000 ppm are hazardous to life. A 
one minute exposure LCLD has been found to be 1000 ppm . 
(inhallation^ human) and for ingestion tests, a 2 hour LCLO 
of 1000 mg/m (inhalation, mammal) resulted. 

Wear rubber gloves, goggles and face shield when sampling. 
Wear rubber gloves, goggles, chemical suit, overshoes and 
hood when connecting or disconnecting lines. The Ou Pont 8 
and 12 hour AEL is 5 ppm, which is also the ceiling limit. 

5. HBC waste Brine 

The untreated HBC waste brine consists primarily of water 
and inorganic salts with a small amount pf organic 
by-products and some HBC. Skin tests on guinea pigs with 
undiluted waste brine showed negligible irritation and no 
sensitization. The brine exhibits a low acute toxicity 
with a 96 hour LC,, of 2900 ppm for fat head minnows in 
aquatic toxicity tests. Other toxicity information is based 
on the individual components which are detailed below. 

6; Sodium Chloride 

Sodium chloride is a slightly toxic substance that makes up 
approximately 13% of the waste brine. The oral LD.g for 
rats has been found to be 3000 mb/kg and the LOLO tor 
rabbits intravenously tested was 1100 mg/kg. Skin 
absorpiton/contact tests with rats yielded an LDLO of 3500 
mg/kg. Aquatic toxicity tests show a 96 hour TLM 1000 ppm. 

7. Atamonium Chloride 

Ammonium chloride which makes up 3% of the brine, is a 
slightly toxic chemical. Irritation of the respiratory 
tract may result when ammonium chloride fumes are inhaled. 
An LO,, (oral, rats) was found to be 1650 mg/kg for 
ingestion while mice exhibited an LDLO of SOO mg/kg in skin 
adsorption/contact tests. 

* Additional information is contained in the HSDS sheets in the 
appendix. 

-19-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards (Cont'd) 

. 8. HCC • ' 

see III.B.2 

9. Methanol 

Hethanol makes up 0.4% of the waste brine and is a very 
toxic substance which may be fatal or cause blindness if 
swallowed. Inhalation toxicity tests resulted in a TCLO 
equal to 86,000 mg/m for hamsters and an oral dose LOLO of 
340 mg/kg for hamsters. In 30 day tests, no tumors were 
found and no significant pathological changes occurred in 
rates fed methanol orally in food. 

10. Ammonia Column Heads 

Avoid all contact with ammonia column heads. Avoid 
ingestion or breathing of the fumes as the mucous membranes 
of the eyes and respiratory tract may be damaged. 

Rubber gloves, goggles, and face shield must be worn at all 
times when sampling ammonia column heads. Full coverage 
(chemical suit, rubber gloves, rubber boots, and chemical 
hood) is. required for breaking into lines containing ammonia 
column heads. If contacted with the skin, flush well with 
water. If it contacts the eyes, flush well with water (15 
minutes) and report to a doctor immediately. 

\ 

-20-
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I. Du PONT DE NEMOURS & COMPANY, INC. 
AGRICULTURAL PRODUCTS DEPARTMENT 

WILMINGTON, DELAWARE 

CONTRACTOR'S MANUAL 

MBC SYNTHESIS 

DU PONT CONFIDENTIAL INFORMATION 
SPECIAL CONTROL 

MANUAL NUMBER lo 

WHEN NO LONGER NEEDED, PLEASE RETURN TO: 

E. I. Du PONT DE NEMOURS & CO., INC. 
AGRICULTURAL PRODUCTS DEPARTMENT 
CONTRACT MANAGER, MANUFACTURING DIVISION 
WALKER'S MILL, BARLEY MILL PLAZA 
WILMINGTON, DELAWARE 19898 
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This document is furnished to you under the terms and 

conditions of a previously executed secrecy agreement, it is 

loaned to you as a contractor to Ou Pont. Reproduction or copying 

of all or part of this document is prohibited without Ou Pont's 

written permission. This document must be returned to Du Pont 

upon termination of the contract. 

The following information is based on technical data 

that Du Pont believes is reliable. It is intended for use by 

persons having technical skill and at their own discretion and 

risk. Since conditions of use are outside Du Pont's control, we 

make no warranties, express or implied, and assume no liability in 

connection with any use of this information. 
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SECTION I 

INTRODUCTION 

This contractors manual is intended for the 
contractor's exclusive use and must not be released to anyone 
not involved in the campaign without written authorization from 
Du Pont's Contract Administrator. 

The Contract Administrator is available to answer any 
questions which may arise regarding this data package. 

-1^ 
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SECTION IZ 

DESCRIPTION OF PROCESS OPERATION 

A. PRODOCT DESCRIPTION 

The product manufactured is methyl-2-benzlmidazole 
carbamate (HBC). In dry form, HBC is an intermediate in the 
production of benomyl which is the active ingredient in "Benlate' 
compounds. 

MBC is a white, crystalline solid with negligible odor 
and vapor pressure, which decomposes at SICC. The finished 
product specifications are listed below. 

Item 

Assay (%) 

Water (%) 

Inorganic Salts 
(Ash), % 

Chlorides (as NaCl), % 

Speeification-

98.0 Hin. 

.25 Hax. 

.50 Hax. 

.50 Hax. 

Method* 

B176.028 (B) 

B176.849 (R) 

B176.027 (R) 

B176.089 (R) 

*Analytical methods for these tests are given in the Appendix. 

The following are physical properties of MBC. 

Physical Form 
Molecular Weight 
Melting Point, decomposes at 
Solubility in Water 

(essentially insoluble in 
all commercial solvents) 

Bulk Density, lbs/ft; - unpacked 
Bulk Density, lbs/ft - packed 
Fl2unmable lower limit 

White to tan, crystalline solid 
191.19 
310»C 
8 ppm 

22 
28 

0.02 gram/liter 

-2-
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SECTION II (Cont'd) 

DESCRIPTION OF PROCESS OPERATION (Cont'd) 

B. Raw Materials Description 

1.0 MCC Salt Solution 

MCC salt solution (24-26%) is synthesized at the Ou Pont 
Belle Plant for internal use and for contract formulation 
for HBC. 

HCC (Hethyl Cyanocarbamate, Sodium Salt Solution) is a 
white crystalline aqueous suspension with the following 
properties: 

Specify Gravity 1.02 
Boiling Point (760 mm) 100"C 
pH 8.0 
Vapor Pressure Negligible 
Odor Negligible 
MCC Solubility in water 22-25% 
Appearance Clear Solution above 55"C 
Decomposition Temp. 75"C 
Melting Point 55'»C 

2.0 Ortho - phenylenediamine (OPD) 

OPO is relatively stable at atmospheric temperatures, but 
decomposes rapidly when exposed to air at high temperatures. 

OPO can be supplied by Du Pont Chambers Works plant in two forms: 

o As 99.5% purity flake in 225 lb. fiber packs 

o As 99.5% purity anhydrous molten solution in 5,000 gal. tank 
wagons. Anhydrous OPD shipments in tank wagons are not 
regulated by the DOT. 

A flake OPO solution (mixed with water) can be stored at 90"C 
with little decomposition if air is thoroughly excluded with 
inert gas. The anhydrous OPO can be stored for up to two months 
at 130*C with little decomposition provided the system Is 
rigorously inerted with nitrogen. 

The specifications for flake OPD and anhydrous OPD are attached: 

-3-
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E. I. OU PONT OE NEMOURS & COHPANY 
AGRICULTURAL PROOUCTS DEPARTMENT 

GROUP: PHENYLENEDIAMINE 

June 6, 1985 
ISSUE NO. 1 

APPLICATION OF MATERIAL 

HBC Technical 

AUTHORIZATION 

SAR 68-85-01 

AUTH0RI7ED SUPPLIER 

Ou Pont • Chambers Works 

REOUIREMCNTS 

ITEM 

Purity. X 

Isomers (PPO + MPD), % 

Water, % 

DAP, ppm 

AHP. ppm 

Fe, ppm 

Color, absorbance 

RAW 

A 8-7-3 

MATERIAL SPECIFICATION 

Q-PHENYI,fiNE01AMlN5, FI.AKE 
(C6H4{NH2)2) 

••••ai 

SPECIFICATION? 

99.5 Min. 

0.25 Max. 

0.10 Max. 

S Max. 

10 Max. 

25 Max. 

0.5 Max. 

^ 

STD METHOD 
OF ANALYSIS 

CW 25-36-30-l.A 

CW 25-36-30-lA 

CW 2S-19-14-IA 

CW 6-94-lB 

CW 6-94-IB 

CW 6-94-lB 

CW 25-19-11-4 

RMS-1/023 

-4-
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E. I. DU PONT DE NEMOURS & COMPANY 
AGRICULTURAL PROOUCTS DEPARTMENT 

GROUP: AMINES 
o-PHENYLENEDIAMINE (OPO) 

June 2. 1986 
ISSUE NO. 2 
SUPERCEDES: 7/14/83 

HEQUTREMFNTS 

ITEM 

o-Phenylenediamine, % 
Isomers (PPD-î PO) 

plus Tar, % 
Aniline, % 
Water. % 

2,3-01afflinophenazine, ppm 

2-Ara1no-3-hydroxyphenazine, ppm 

4-Aminodiphenyl, ppb 

n-cyclohexylanil ine, ppm 
2-Afliinod1phenyl, ppm 

AH other impurities by GC, %(1) 
Freezing Point, *'C 

A 8-7-2 

RAW MATERIAL SPECIFICATION 

O-PHENYLENEDrAMINE. ANHYDROUS 
CgH^ (NH2)2 

SPECIFICATIONS 

99.0 Min. 
0.6 Max. 

0.25 Hax. 
0.20 Hax. 

5 Max.* 

10 Max.* 

None detected* 

700 Max.** 
750* 

0.80 
100 Hin. 

STD METHOD* 
OF ANALYSIS 

P277.101(8) . 
P277.101(B) & 
P277.7334(B) 
P277.101(B) 
BWB-1797 RH 
(Tentative) 
ESB-60-82 
(Tentative) 
ESB-60-82 
(Tentative) 
178.1 RRB 
(Tentative) (2) (3) 

178 RRA 
(Tentative) (2) 
P277.101(B) 
P277.219(B) 

(1) Defined as the total GC area percent in a 30 minute run representing 
compounds other than OPD, aniline and isomers. 

(2) Analytical methods from Pontchartrain Plant. . 
(3) Method sensitive to 10 ppb. 

* Not approved by the Chambers Works and Pontchartrain Plants. 
dropped as per conversation with WAB. 

•* For material purchased from Pontchartrain. 

APPLICATION QF MATERIAL 
Carbendazim Technical 

AUTHORUATIQN 
SAR B-83-2 
QAR 86-B-3 (Auth. OPD with ».700 ppm of n-cyclohexyl anil ine) 

AUTHORIZED SUPPLIER . 
Du Pont - Chambers Works, Pontchartrain 

Color spec 

RMS-1/023 
BELLE PLANT 

ABOOOOl 19153/9 



The following are physical properties of flake OPO: 

- Molecular weight 
- Belting Point, "C 
- Boiling Point, "C 
- Density, lb/gal at lOO'C 
- Density, lb/gal at 78'*C 
- Vapor Pressure at T*C 

100 
150 
200 
250 

108.1 
100-102 
256-258 
8.965 (liq) 
10.583 (sol) 
mmHg 

2.4 
25.0 
158.0 
630.0 

Following are physical properties of anhydrous OPD: 

Holecular Weight (C6H (NB2) 
Melting Point, 'C 
Boiling Point, "C 
Density, lb/gal at lOO'C 
Density, lb/gal at 110<*C 
Density, lb/gal at 120oc 
Density, lb/gal at ISCC 
Flash Point, »C 

Vapor Pressure at T, *C 

100 
150 
200 
250 

Heat Capacity at T, °C 

100 (s) 
110 (1) 
120 (1) 
130 (1) 
140 (1) 

108 .1 
103.8»C 
256-258 
8.89 
8.84 
8.78 
8.73 
ise'c 
nun Hg 

2.6 
26 
158 
680 

Cp B t u / l b ' F 

0.494 
0 .568 
0.574 
0 .581 
0 .588 

ABOOOOl 19153/10 
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3.0 Hydrochloric Acid (HCl) 

Hydrochloric acid is a clear, colorless to slightly yellow liquid 
with.a strong pungent odor. 

The specifications for HCl are: 

ITEM 

Specific Gravity 
(0 Be' at eO F̂) 

Assay (as HCI) 
Total sulfur 

compounds as (as SO3} ppm 
Iron (as Fe) 
Heavy metals (as Pb) ppm 
Arsenic (as As) ppm 
Fluorine (as F2) ppm 
Copper (as Cu) ppm 
Residue on ignition 

(Alkalies & Earths) ppo 
Volatile organic 

compounds (as C) ppm 

*Vendor's analysis certificate accepted 

Physical p rope r t i e s for HCl a r e : 

Holecular Weight (HCl) 
Boil ing Poin t , "C 
Freezing Poin t , *C 
Densi ty, l b / g a l a t 1S.5''C 
Viscos i ty a t 2S<>C, cp 

SPKlflCATIPNS 

20'* Min. 

31.45 Min. 

100 Max. 
3 Hax. 
1.5 Hax. 
0.2 Hax. 

50 Hax. 
1.0 Max. 

50 Max. 

7 Max. 

fiETHOO 

H918.717(B) 

H918.028(8} 

H918.7S5(B) 
H918.335(8} 
H24.12(B) 
H918.026(B} 
H24.16(B} 
H9I8.102(8) 

H24.15 

H918.813(8} 

ANALYTICAL 
METHOD 

H918.717(B) 

H918.028(B) 

* 
H918.335(8) 

* 
« 
* 

H918.102(B) 

* 

* 

36.47 
Approaches 110 
-53 
9.67 
1.53 

HCl is shipped in tank cars or tank wagons. 

The OOT hazard class is: Corrosive Liquid. 

-7-
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SECTION II (Cont'd) 

OESCRIPTION OF PROCESS OPERATION (Cont'd) 

Manufacturing Process . 

1. Process Description 

a. Process Chemistry and Side Reactions 

Main Reaction 

NCNC02CH3 

MCC 

NaCl 

Sodium 
Chloride 

+ 

+ 

+ 

rV™^ Uk 
NH^ 

o-Phenylene-
diamine (OPD) 

NH4CI 

Ammonium 
Chloride 

+ 

+ 

2 

H 
H-0 ^ N 

V A ^ 2 3 
95'C N 

H 

Hydrochloric Methyl 2-Ben2i-
Acid midazole 

carbamate (MBC) 

Side Reation 

Ca30C0NHCN 

Methylcyanocarbamate 

HjO 
H+ 

-*' CH3OCONHCOHN2 

Methyl allophanate 

•8-
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SECTION II (Cont'd) 

DESCRIPTION OF PROCESS OPERATION (Cont'd) 

C. Manufacturing Process (Cont'd) 

1. Process Description 

b. Process Steps 

1) Reaction 

MCC is reacted with OPD to produce HBC. The reactor 
should be a glass or Honel lined vessel. The vessel 
must be steam jacketed, nitrogen inerted, and have 
effective agitation to prevent caking and to 
continuously move the reaction slurry. The agitator 
power input should be about 5 HP/1000 gallon. A 
water scrubber is also necessary to scrub reactor 
off gasses. 

During the reaction step, a 10%-15% molar excess of 
HCC to OPO is used for. optimum yield to HBC. The 
reaction occurs at pH 4 and at a temperature of 
950C. 

MCC is charged to the reactor first at a temperture 
of 60*C. Flake or anhydrous OPD is then charged to 
the reactor, and the mixture is circulated and 
heated to 70"C. At 70"C, the pH measuring system is 
activated and hydrochloric acid is slowly added. At 
this point an exothermic reaction begins. The acid 
feed rate is adjusted to slowly bring the 
temperature to 95"C and pH 4.0 + 0.2. These 
conditions will be maintained for 72 minutes. 
During the temperature rise, cooling will be 
required. Heat may be required to maintain 95"C 
during the period. The HBC is insoluble in the 
aqueous reaction medium, and it precipitates to form 
a 15 to 20% slurry. At the end of the hold period, 
the slurry will be cooled to 50"C. Also at the end 
of the hold period, the pH system should be isolated 
and washed with water. 

Continuous nitrogen inerting of the reactor head 
space is critical throughout the charging, reaction 
and pump out steps to minimize impurities in the 
finished product. 

-9-
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SECTION II (Cont'd) 

OESCRIPTION OF PROCESS OPERATION (Cont'd) 

C. Manufacturing Process (Cont'd) 

1. Process Description (Cont'd) 

b. Process Steps 

2) Material Handling 

MCC is shipped in 55 gal. drums (475 lbs. net) as a 
24-26% solution that forms two-phases during 
shipment. Facilities will be required to melt the 
solid HCC into a single phase solution at a 
temperature of 60"C prior to transfer into the 
nitrogen inerted reactor. 

OPD is shipped from the Ou Pont Chambers Works, NJ, 
plant in flake form or as a molten anhydrous liquid. 
If the OPD is handled in flake form, an agitated, N, 
inerted, solution charge tank maintained at 70°C is 
recommended. A specified number .of drums of flake 
OPO is added to the solution tank containing hot 
water to form a 70% solution. 

If the OPD is handled in molten anhydrous form, 
facilities to maintain the material at 115-120*C are 
recommended. In general, the material could be 

. unloaded directly from an OPD T/W to a charge tank. 
From there, the material is metered directly into the 
reactor. Maintaining the molten OPD charging 
facilities at 115-120"C is critical to prevent 
pluggages. 

3) Filtration 

Solid HBC is separated from the reaction slurry which 
contains 15-20% solids using a vacuum or Nutsche 
filter. The cake is rinsed twice with 50-60«C 
process water to remove soluble impurities. The 
filtered mother liquor (pH 4-5) is collected in a 
storage tank and is treated using one of the 
following methods: 

o High temperature, high pH hydrolysis treatment or 

o Activated carbon adsorption treatment. 

In addition to one of these two methods of treatment, 
an ammonia stripping coluam may be required to remove 
ammonia nitrogen from the waste stream. 

A filter cloth of 120 cfm polypropylene screen is 
recommended for a vacuum filter. Cloths of higher or 
lower porosity i • will cause out-of-spec. 
chlorides water in the product and/or yield loss. 

-10-
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SECTION II (Cont'd) 

DESCRIPTION OP PROCESS OPERATION (Cont'd) 

C. Manufacturing Process (Cont'd) 

1. Process Description (Cont'd) 

b. Process Steps (Cont'd) 

4) HBC Drying 

The filtered HBC wet cake contains 40 to 50% 
moisture. The HBC must be dried to an average 
moisture content of less than 0.1%. In existing 
operations, a direct heat rotary dryer operating at 
llO'C is used. Heated air provides the heat transfer 
medium for the dryer system. Protection against an 
HBC dust explosion must be incorporated into the 
design of the drying system. The explosion 
properties for HBC dust are listed on page 15. 

HBC from the dryer is discharged into a storage bin 
and then bulk packaged in 50 Kilo lever packs. 

c. Materials of Construction 

Glass lined steel or Honel is satisfactory for HBC 
slurry. Carbon steel is used for dry HBC service and 
flake OPD equipment. Use glass lined steel, Monel or 
titanium for HCC service. Rubber-lined carbon steel, 
fiberglass reinforced polyester, and polypropylene-lined 
pipe is satisfactory for HCl. For HBC filtration mother 
liquor at pH 4-5, teflon lined pipe is acceptable. 

d. Waste Treatment 

Any aqueous waste streams, such as scrubber water, may 
require biotreatment prior to discharge from the plant, 
depending on local regulations. As mentioned above,the 
mother liquor from the filtration step requires high 
temperature, high pH hydrolysis treatment or activated 
carbon treatment to reduce the TOC load. An ammonia 
steam stripping column is also required to remove 
ammonia heads from the treated mother liquor stream. 
The column overheads should be burned in an approved 
liquid incenerator. 

-11-
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SECTION II (Cont'd) 

DESCRIPTION OF PROCESS OPERATION (Cont'd) 

C. Manufacturing Process (Cont'd) 

1. Process Description (Cont'd) 

d- Waste Treatment (Cont'd) 

Waste Characterization 

HBC Process Off-Gas Scrubber Effluent 

The off-gas is mainly carbon dioxide, but contains small 
amounts of dimethyl-carbonate, water vapor, ammonia and 
HCl. 

Analysis - ppm Lbs/Day 

Total N- 1.6 0.35 
COD 130 27 
BOD 35 7 

lb. CO, gas/lb. HBC - .26 

Filter Hother Liquor Stream 

The mother liquor stream from the filtration step has 
the approximate composition; 

Water 
Sodium Chloride 
Ammonia Chloride 
Cyanacarbonate Sodium 

Salt 
Other Organic Compounds 

Percent 

79-84% 
9-13% 
3-4% 
2-3% 

0-1% 

The mother liquor is a translucent orange-red 
free-flowing liquid. It has a density of 9.1 lb/gal. 
and a pH of 4-5. The normal amount of mother liquor 
produced per lb. of HBC is 7:1. 

Aqueous Ammonia Heads Stream 

The aqueous ammonia overhead stream from the steam 
stripping column has the approximate composition: 

Percent 

Water 82% 
AiDfflonia 15% 
Methanol 3% 

- 1 2 -
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The following are pertinent operating control limits for 
the MBC process at the Belle, West Virginia Plant. 

Reaction 

HCC Charge, lbs.* 

OPO Charge, lbs.* 

pH 

Temperature, 'C 

Reaction Time, hrs. 

BCl Consumption, lbs. 

Hold Period, Minutes 

Normal 

3320 

3230 

4 

95 

2 

4000 
5000 

72 

to 

Control 
Limits 

Hin. 

-

3000 

3.8 

90 

-

3500 

60 

Hax. 

-

3300 

4.2 

97 

-

5200 

90 

Critical 
Limits 

Min. Hax. 

-

2900 

3.5 

88 

-

2800 

30 

-

3400 

4.5 

98 

-

5400 

120 

Dryer 

Dryer Exit 

Air Temperature, °C 

110 100 115 90 120 

Filtration 

Filter Wash 

Water Temp., •F 

122 120 130 100 140 

* Charges based on 4,000 gal. reactor. Charges can be scaled down 
proportionally for smaller vessel. 

-13-
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Process 
Description Inputs Lbs. 

Charge MOC MCC 305.5 

Charge OFD 

Charge HCl 

OPD 88.2 
(7(J7. Solu

tion 

Hydrochloric 32.2 
Acid (31.57,) 

Charge HCl HCl 17.1 
& React To MBC (31.57.) 

Hold Period HCl 76.7 
To Complete (31.57.) 
Reaction 

Cool Slurry Vfater 11.3 
(Rtsactor 
Flush) 

Filter & Wash Water 280.0 
Cake 

D r y MBC 

L b s . 

707. OPD SOUITION 

CHARGE 
MCC 

I 

DRY 

101 T© 

Outputs -Lbs . 

i 

, 1 
« 1 

CHARGE 
OFD 

1 
ADJUST pH 

>\f 

REACT. 

^ , 1 
KnD 

i 
UOCL 

h> Off-Gas 2.6 

1 FILTER ^ 

' 1 ^ 
155.0 @ ^ 

IS" 

Fi l t r a t e 
Liquor 

4 Water 
^ Vapor 

650.1 

54.0 

'.A-
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KEY TO MATERIAL BALANCE - FLOW SHEET 

(Stream 
No. Descr ipt ion T, °C 

T Total 
Lbs/Gal. r Lbs. Gals. MBC ifiO- NaCL HHUCl Unknown 

1 

2 

3 

k 

5 

6 

S l u r r y 

Clea r Liquid 

; C l ea r Liquid 

i 
! Wet Cake 
I 

Vapor 

I Dry Powder 

35 

35 

50 

50 

110 

25 

9.6 

9.1 

8.8 

6.0 

2.67 

: 525.1 I 5'«.7 j 100.0 

! 3'<2.3! 36.7 I _ 

307.8 

155.0 

5^.0 

101.0 

26.1 

25.8 

I 

100.0 

n i l 

37.7 ' 100.0 
1 

313 . ? ! f5.7 ?««.? 

; 259.2 : t 9 . 3 17.8 

; 280.0 ' 16.U . 6.4 

5^.0 

5^.0 

"<0.1 

Trace j Trace 

Trace Trace 

?? .o 

17.0 ' 

5.0 

0,9 

0.9 

-15-
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SECTION III 

OCCUPATIONAL HAZARDS* 

A. Fire and Explosion Hazards 

1. HBC 

MBC presents a serious explosion hazard while dispersed in 
air. Its explosion properties in air were determined at 
Ou Pont's Develoment Laboratory, and the test results are 
summarized below: 

HIE, joules (± 0.005) 0.111 
LEL (no go), g/1 0.02 
Hax. explosion pressure, psi 79 
(dp/dt) maximum, psi/sec. 2690 
average, psi/sec. 1150 

As a normal precaution, HBC should be protected from open 
flames, electrical sparks, static discharges, and similar 
sources of ignition. Carbon dioxide or dry chemical fire 
extinguishers are recoauaended for fire fighting. Water is 
also acceptable. 

Design of the drying system must keep the HBC dust 
concentration below the LEL. 

2. MCC 

HCC is not explosive or flammable. Hethylchloroformate 
vapors ( a raw material used in HCC manufacture) may be 
present and are flammable. Use chemical foam, dry chemical, 
or carbon dioxide fire extinguishers. 

3. OPD 

OPO has a flash point of 136°C and a lower explosion limit of 
approximately 0.025%. 

Foam, dry chemical, CO, or water spray are the suggested 
extinguishing media to be used in case of fire. When heated 
to composition, OPD emits highly toxic nitrogen oxide fumes. 

*Additional information is contained in the HSDS sheets in the 
appendix. 

-16-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

A. Fire and Explosion Hazards (Cont'd) 

4. HCl 

Hydrochloric acid is not flammable, however, because of its 
corrosive nature, it will attack metals and liberate 
hydrogen, which does burn. To extinguish a fire, use water, 
foam, dry chemical or CO extinguishers and neutralize with 
chemically alkaline substances to avoid formation of 
hydrogen gas. 

5. MBC Waste Brine 

MBC waste brine is not flammable but at high pH and/or high 
temperatures, ammonia, methanol, and low boiling organics 
may evolve. Other information is based on individual 
components. 

6. Hethanol (0.4% of Brine) 

Hethanol is a flammable liquid with explosive vapors. It 
has a lower explosive limit of 6% and ah upper explosive 
limit of 36.5%. Extinguishing media to be used in case of a 
fire include dry chemical, CO,, water spray and "alcohol" 
foam. Water spray should be used to cool tanks or 
containers. 

7. Ammonium Chloride (3% of Brine) 

Ammonium chloride will not burn. If overheated 
(260-315"O, ammonia and hydrogen chloride gases may be 
released. Use water for fires in the area. Water spray 
will reduce irritant fumes. 

8. Ammonia Column Heads 

The heads from the ammonia column are composed of relatively 
high percentages of ammonia (15%) and methanol (3-5%). It 
boils at 155«F and has a flash point greater than 155'F. 

Ammonia has a "TLV" of 18 mg/m' (25 ppm) and methanol a 
"TLV" of 260 mg/m (200 ppm), for an 8-hour work day. 
Short-term exposure level (15 minutes for ammonia is 27 
mg/m (35 ppm) and for methanol 310 mg/m (250 ppm). 

The vapor above the liquid has concentrations of ammonia up 
to 90%. Ammonia column heads must not be exposed to sparks, 
heat or flame. The transfer wagon is inerted with nitrogen 
prior to loading. 

*Additional information is contained in the HSDS sheets in the 
appendix. 

-17-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards 

1. HBC 

HBC is a cream colored powder with no detectable odor. It 
is also a very low toxicity product. HBC does not cause 
skin or eye irritation; persons should keep HBC from their . 
eyes, skin, and clothes. After exposure to HBC, wash well 
with soap and water, and avoid breathing dust. 

It has been shown that HBC can cause tumors of the liver in 
mice when they are fed a diet containing HBC for their 
normal lifetime. There are no reported long term adverse 
health effects from plant exposures to HBC. 

HBC is an intermediate in the production of benomyl. 
Ou Pont's AEL (acceptable exposure limit) is 5 mg/m,. 

2. HCC 

Hethyl Cyanocarbamate is classified as having very low 
toxicity. An approximate lethal dose (ALD) of 11,000 mg/kg 
was found for acute ingestion tests in rats. Eye contact 
with HCC will cause mild to minimal effects. If contact 
occurs, flush with water for at least 15 minutes to insure 
adequate dilution of HCC. 

3. OPD 

Orthophenylenediamine is moderately toxic when swallowed, 
absorbed through the skin or inhaled. Oral ingestion tests 
with rats show an LD,. of 1070 mg/kg. Inhalation toxicity 
tests resulted in an LC (4 hr. rate) of 3.6 mg/l OPD is an 
irritant to both the skin and the eyes. Skin tests on rats 
showed an LDL,. of .5000 mg/kg. OPO may cause skin 
irritations ana direct skin contact will cause severe burns. 
Eye contact calls for at least 15 minutes of thorough water 
flushing to adequately dilute the OPO. Skin contact 
requires washing with soap and water. 

In hot water solutions, OPD is more easily absorbed through 
the skin. OPD attacks the hemoglobin in the blood and is 
mildly cyanotic. 

Handling of molten OPO can cause thermal burns. Protect 
against thermal burns and chemical exposure by wearing butyl 
chemical suit with gloves attached, chemical hood, neoprene 
rubber boots, Nomex coveralls, Nomex hood liner, and 
supplied breathing air. 

* Additional information is contained in the MSDS sheets in the 
appendix. 

-18-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards (Cont'd) 

4. HCl 

Hydrochloric acid is classified as a moderately toxic 
substance. Hcl is very corrosive and skin contact may cause 
severe burns. When eye contact occurs, at least 15 minutes 
of thorough water washing is important to prevent permanent 
visual impairment or loss of sight. Erosion of teeth may 
result from prolonged exposure to low concentrations. 
Concentrations of 1000-2000 ppm are hazardous to life. A 
one minute exposure LCI>0 has been found to be 1000 ppm 
(inhallation. human) and for ingestion tests, a 2 hour LCLO 
of 1000 mg/m (inhalation, mammal) resulted. 

Wear rubber gloves, goggles and face shield when sampling. 
Wear rubber gloves, goggles, chemical suit, overshoes and 
hood when connecting or disconnecting lines. The Ou Pont 8 
and 12 hour AEL is 5 ppm, which is also the ceiling limit. 

5. MBC Waste Brine 

The untreated HBC waste brine consists primarily of water 
and inorganic salts with a small amount of organic 
by-products and some HBC. Skin tests on guinea pigs with 
undiluted waste brine showed negligible irritation and no 
sensitization. The brine exhibits a low acute toxicity 
with a 96 hour LC,^ of 2900 ppm for fat head minnows in 
aquatic toxicity tests. Other toxicity information is based 
on the individual components which are detailed below. 

6. Sodium Chloride 

Sodium chloride is a slightly toxic substance that makes up 
approximately 13% of the waste brine, the oral LO,, for 
rats has been found to be 3000 mb/kg and the LOLO cor 
rabbits intravenously tested was 1100 mg/kg. Skin 
absorpiton/contact tests with rats yielded an LDLO of 3500 
mg/kg. Aquatic toxicity tests show a 96 hour TLH 1000 ppm. 

7. Ammonium Chloride 

Ammonium chloride which makes up 3% of the brine, is a 
slightly toxic chemical. Irritation of the respiratory 
tract may result when ammonium chloride fumes iare inhaled. 
An LO,. (oral, rats) was found to be 1650 mg/kg for 
ingestion while mice exhibited an LOLO of 500 mg/kg in skin 
adsorption/contact tests. 

* Additional information is contained in the HSDS sheets in the 
appendix. 
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards (Cont'd) 

8, MCC 

See III.B.2 

9. Hethanol 

Methanol makes up 0.4% of the waste brine and is a very 
toxic substance which may be fatal or cause blindness if 
swallowed. Inhalation toxicity tests resulted in a TCLO 
equal to 86,000 mg/m for hamsters and an oral dose LOLO of 
340 mg/kg for hamsters. In 30 day tests, no tumors were 
found and no significant pathological changes occurred in 
rates fed methanol orally in food. 

10. Ammonia Column Heads 

Avoid all contact with ammonia column heads. Avoid 
ingestion or breathing of the fumes as the mucous membranes 
of the eyes and respiratory tract may be damaged. 

Rubber gloves, goggles, and face shield must be worn at all 
times when sampling ammonia column heads. Full coverage 
(chemical suit, rubber gloves, rubber boots, and chemical 
hood) is required for breaking into lines containing ammonia 
column heads. If contacted with the skin, flush well with 
water. If it contacts the eyes, flush well with water (15 
minutes) and report to a doctor immediately. 

-20-

ABOOOOl 19153/24 



SECTION IV 

GENERAL PROOUCT INFORMATION 

A. FACILITY PREPARATION 

Equipment used for the manufacture of this product should be 
thoroughly cleaned to avoid crosscontamination with other pesticides or 
chemicals. The system should be kept dry. The Contract Administrator 
must be informed with the identification, name, toxicological and other 
available basic data concerning the material(s) produced in the 
equipment just prior to production of HCC. 

All weight scales are to be verified for accuracy by an 
outside agency (governmental or scale service company). Scales must 
meet the requirements of the National Bureau of Standard's Handbook 44. 

Excellent housekeeping in the area of the filling operation 
must be maintained. Any residual product must be cleaned from scales, 
fillers, and scaling equipment. 

-21-
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- SECTION IV (Cont'd) 

B. PACKAGING 

MBC will be packaged in 50 kilo leverpaks (41 gal). 
Ou Pont will furnish packaging supplies. Leverpaks will be filled, 
checkweighed, sealed, labeled and batch numbers applied. 

-22-
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SECTION IV (Cont'd) 

C. PRODUCT RELEASE 

Finished product will be released only by the Contract 
Administrator. Lot numbers of finished product shipped must 
appear on the packing list. 

Material which is not released will be held and considered for 
release or designated as rework. 

-23-
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SECTION IV (Cont'd) 
c 

D. SHIPPING 

Leverpaks are to be shipped unpalletized by truck, 

-24-
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SECTION IV (Cont'd) 

E. TRACE LEVEL CONTAMINATION 

Disposition of trace level contaminated product will be 
determined by the Contract Administrator. 

•25-
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SECTION IV (Cont'd) 

F. QUALITY CONTROL 

Sampling and analysis of each HBC dryer batch is required 
to assure product integrity. 

A representative sample from of each dryer batch will be 
taken, mixed and split into two portions. One sample will be 
analyzed at the contractors to determine if all specifications 
are met. Samples having analyses outside of specification 
limits may be reanalyzed as long as the Contract Administrator 
is kept informed of all results. Material which fails to meet 
specification a second time will be designated as rework. The 
Contract Administrator will decide the disposition of this 
material. Additional analysis may be required if emalytical 
variability is high. 

The second portion of the lot sample will be sent to the 
Contract Administrator for random crosschecks of analytical 
results. 

-26-
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SECTION IV (Cont'd) 

G. RECORDS AND DATA 

The following records will be kept by the Contractor and 
submitted to the Contract Administrator at the end of the 
campaign. For additional information regarding lot numbering 
system, weight control, etc., refer to the Guidelines for 
Contractors, Formulating-Packaqing-Proeess, Du Pont Products. 

Record 

1. Synthesis Batch Sheets 
2. Analytical Results 
3. Inventory Summary 
4. Receipt a shipping notices (invoices) & bills of lading 

-27-
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SECTION IV (Cont'd) 

H. LABORATORY METHODS 

Laboratory methods are included in the Appendix. Tests for 
product quality and compliance with critical product 
specifications will be made per these specifications. If the 
Contractor must modify the method the Contract Administrator 
shall be informed. 

-28-
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SECTION V 

APPENDIX 

A. MATERIAL SAFETY DATA SHEETS 

B. ANALYTICAL HETHOOS 

C. RAW HATERIAL SPECIFICATION SHEETS 

-29-
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SECTION V 

APPENDIX A 

HATERIAL SAFETY DATA SHEETS 
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SECTION III 

OCCUPATIONAL HAZARDS* 

A. Fire and Explosion Hazards 

1. HBC 

HBC presents a serious explosion hazard while dispersed in 
air. Its explosion properties in air were determined at 
Du Font's Develoment Laboratory, and the test results are 
summarized below: 

HIE, joules (± 0.005) 0.111 
LEL (no go], g/1 0.02 
Hax. explosion pressure, psi 7_9 
(dp/dt) maximum, psi/sec. 2690 
average, psi/sec. 1150 

AS a normal precaution, HBC should be protected from open 
flames, electrical sparks, static discharges, and similar 
sources of ignition. Carbon dioxide or dry chemical fire 
extinguishers are recommended for fire fighting. Water is 
also acceptable. 

Design of the drying system must keep the HBC dust 
concentration below the LEL. 

2. HCC 

HCC is not explosive or flammable. Hethylchloroformate 
vapors ( a raw material used in HCC manufacture) may be 
present and are flammable. Use chemical foam, dry chemical, 
or carbon dioxide fire extinguishers. 

r 

3. OPD 

OPD has a flash point of 136<>C and a lower explosion limit of 
approximately 0.025%. 

Foam, dry chemical, CO, or water spray are the suggested 
extinguishing media to be used in case of fire. When heated 
to composition, OPD emits highly toxic nitrogen oxide fumes. 

•Additional information is contained in the HSDS sheets in the 
appendix. 

-16-
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

A. Fire and Explosion Hazards (Cont'd) 

4. HCl 

Hydrochloric acid is not flammable, however, because of its 
corrosive nature, it will attack metals and liberate 
hydrogen, which does burn. To extinguish a fire, use water, 
foam, dry chemical or CO extinguishers and neutralize with 
chemically alkaline substances to avoid formation of 
hydrogen gas. 

5. HBC Waste Brine 

HBC waste brine is not flammable but at high pH and/or high 
temperatures, ammonia, methanol, and low boiling organics 
may evolve. Other information is based on individual : 
components. 

6. Hethanol (0.4% of Brine) 

Methanol is a flammable liquid with explosive vapors. It 
has a lower explosive limit of 6% and ah upper explosive 
limit of 36.5%. Extinguishing media to be used in case of a 
fire include dry chemical, CO,, water spray and "alcohol" 
foam. Water spray should be used to cool tanks or 
containers. 

7. Ammonium Chloride (3% of Brine) 

Ammonium chloride will not burn. If overheated 
(260-315°C), ammonia and hydrogen chloride gases may be 
released. Use water for fires in the area. Water spray 
will reduce irritant fumes. 

8. Ammonia Column Heads 

The heads from the ammonia column are composed of relatively 
high percentages of ammonia (15%) and methanol (3-5%). It 
boils at ISS'F and has a flash point greater than 15S*F. 

Ammonia has a "TLV" of 18 mg/m' (25 ppm) and methanol a 
"TLV" of 260 mg/m (200 ppm), for an 8-hour work day. 
Short-term exposure level (15 minutes for ammonia is 27 
mg/m (35 ppm) and for methanol 310 mg/m (250 ppm). 

The vapor above the liquid has concentrations of aauoonia up 
to 90%. Ammonia column heads must not be exposed to sparks, 
heat or flame. The transfer wagon is inerted with nitrogen 
prior to loading. 

•Additional information is contained in the HSDS sheets in the 
appendix. 
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards 

1. MBC 

MBC is a cream colored powder with no detectable odor. It 
is also a very low toxicity product. HBC does not cause 
skin or eye irritation; persons should keep HBC from their . 
eyes, skin, and clothes. After exposure to HBC, wash well 
with soap and water, and avoid breathing dust. 

It has been shown that HBC can cause tiimors of the liver in 
mice when they are fed a diet containing HBC for their 
normal lifetime. There are no reported long term adverse . 
health effects from plant exposures to HBC. 

HBC is an intermediate in the production of benomyl. 
Du Pont's AEL (acceptable exposure limit) is 5 mg/m,. 

2. HCC 

Hethyl Cyanocarbamate is classified as having very low 
toxicity. An approximate lethal dose (ALD) of 11,000 mg/kg 
was found for acute ingestion tests in rats. Eye contact 
with HCC will cause mild to minimal effects. If contact . 
occurs, flush with water for at least 15 minutes to insure 
adequate dilution of HCC. 

3. OPO 

Orthophenylenediamine is moderately toxic when swallowed, 
absorbed through the skin or inhaled. Oral ingestion tests 
with rats show an LO,. of 1070 mg/kg. Inhalation toxicity 
tests resulted in an LC (4 hr. rate) of 3.6 mg/l OPD is an 
Irritant to both the skin and the eyes. Skin tests on rats 
showed an LOL,. of 5000 mg/kg. OPD may cause skin 
irritations and direct skin contact will cause severe burns. 
Eye contact calls for at least 15 minutes of thorough water 
flushing to adequately dilute the OPD. Skin contact 
requires washing with soap and water. 

In hot water solutions, OFD is more easily absorbed through 
the skin. OFD attacks the hemoglobin in the blood and is 
mildly cyanotic. 

Handling of molten OPD can cause thermal bums. Protect 
against thermal burns and chemical exposure by wearing butyl 
chemical suit with gloves attached, chemical hood, neoprene 
rubber boots, Nomex coveralls, Nomex hood liner, and 
supplied breathing air. 

* Additional information is contained in the HSDS sheets in the 
appendix. 

-18-

AB0000121326/3 



\ 

SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards (Cont'd) 

4. HCl 

Hydrochloric acid is classified as a moderately toxic 
substance. Hcl is very corrosive and skin contact may cause 
severe burns. When eye contact occurs, at least 15 minutes 
of thorough water washing is important to prevent permanent 
visual impairment or loss of sight. Erosion of teeth may 
result from prolonged exposure to low concentrations. 
Concentrations of 1000-2000 ppm are hazardous to life. A 
one minute exposure LCLD has been found to be 1000 ppm . 
(inhallation^ human) and for ingestion tests, a 2 hour LCLO 
of 1000 mg/m (inhalation, mammal) resulted. 

Wear rubber gloves, goggles and face shield when sampling. 
Wear rubber gloves, goggles, chemical suit, overshoes and 
hood when connecting or disconnecting lines. The Ou Pont 8 
and 12 hour AEL is 5 ppm, which is also the ceiling limit. 

5. MBC waste Brine 

The untreated HBC waste brine consists primarily of water 
and inorganic salts with a small amount of organic 
by-products and some HBC. Skin tests on guinea pigs with 
undiluted waste brine showed negligible irritation and no 
sensitization. The brine exhibits a low acute toxicity 
with a 96 hour LC,, of 2900 ppm for fat head minnows in 
aquatic toxicity tests. Other toxicity information is based 
on the individual components which are detailed below. 

6. Sodium Chloride 

Sodium chloride is a slightly toxic substance that makes up 
approximately 13% of the waste brine. The oral LO,, for 
rats has been found to be 3000 mb/kg and the LOLO lor 
rabbits intravenously tested was 1100 mg/kg. Skin 
absorpiton/contact tests with rats yielded an LDLO of 3500 
mg/kg. Aquatic toxicity tests show a 96 hour TLH 1000 ppm. 

7. Ammonium Chloride 

Ammonium chloride which makes up 3% of the brine, is a 
slightly toxic chemical, irritation of the respiratory 
tract may result when ammonium chloride fumes are inhaled. 
An LO,, (oral, rats) was found to be 1650 mg/kg for 
ingestion while mice exhibited an LDLO of SOO mgAg in skin 
adsorption/contact tests. 

* Additional information is contained in the HSDS sheets in the 
appendix. 
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SECTION III (Cont'd) 

OCCUPATIONAL HAZARDS* 

B. Health Hazards (Cont'd) 

• 8. HCC .•.••••••'.;. V •••••'••;••'.•••'...:' ''• 

See III.B:2 

9. Hethanol 

Hethanol makes up 0.4% of the waste brine and is a very 
toxic substance which may be fatal or cause blindness if 
swallowed. Inhalation toxicity tests resulted in a TCLO 
equal to 86,000 mg/m for hamsters and an oral dose LOLO of 
340 mgAg for hamsters. In 30 day tests, no tumors were 
found and no significant pathological changes oceucced in 
rates fed methanol orally in food. 

10. Ammonia Column Heads 

Avoid all contact with ammonia column beads. Avoid 
ingestion or breathing of the fumes as the mucous membranes 
of the eyes and respiratory tract may be damaged. 

Rubber gloves, goggles, and face shield must be worn at all 
times when sampling ammonia column heads. Full coverage 
(chemical suit, rubber gloves, rubber boots, and chemical 
hood) is required for breaking into lines containing ammonia 
column heads. If contacted with the skin, flush well with 
water. If it contacts the eyes, flush well with water (15 
minutes) and report to a doctor immediately. 

\ 
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CEOAR INTERNAL CORRESPONDENCE 
DATE: November 1, 1988 

TO: Craig Keese FROM: Stanley Bernard 

CC: Attendees SUBJECT: Development Meeting Minutes 

A development/business meeting was held at the West Helena fac i l i ty 
October 31 , 1988 attended by John Miles, Charl ie Parker , Tom Lodice, 
Neil Robbins, Craig Keese, John Whitset t , Geoff Pra t t , Bi l l Gastrock, 
and Stanley Bernard . 

1 . West Helena Income/Expense and Budget 

Neil presented forecast budget for 1988 and 1989; 
Without any correct ive action a loss o f approximately $53,000 would 
be realized for 1988. 
Correct ive actions that could be taken are: 

Return ing excess task force fund 8 set aside - $150,000 
Forthcoming rebate from 2,4-DB task force - $150,000 
Sell Propanil 4 inventory - $ 90,000 
Sell 2 ,4-DB inventory - $ 60,000 
Reduce expenses - $ 50,000 
Run 75 M Gal Cedar 4 l b . $ 50,000 

Concern was raised about ef fect of showing p ro f i t in 1988 on p ro f i t 
p ic ture for 1989. 
John presented a prel iminary capital budget for 1989. He is to pro
pose a br ie f explanat ion/rat ionale fo r each for presentat ion at the 
upcoming November 15 meeting. 

2. Custom/Tol l AAanufacturing 

Geoff presented potential Tol l projects cu r ren t l y ac t i ve : 

Dupont MCB: Timing - 1st Quarter 1989 
Plant - Diphone 
Durat ion - 2 months 
Income - app rox . $500,000 

Timing - 1st - 2nd Quarter 1989 
Plant - Diphone 
Durat ion - 2 months 
Income - app rox . - $500,000 

Pennwalt E-226S. 
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Monsanto Resin: T iming: Mul t i -year 
Income: $600,000/year 

Petr lyn dye : Status: undecided 

Richmond benzene der i va t i ve : Status: to be determined soon 
Richmond has potential to develop custom business and show 
be persued. 

Geoff also presented potential custom pro jec ts : 

Ortho Cobra: Similar in manufacture to Tack le . 

CS2 Fusmigants: There is a need to increase the number o f th iocar-
bamate p roduc ts . 

Also discussed were ways to increase ac t i v i t y in the custom manufactur ing 
business: 
1. Involve custom consultants 
2. Increase trade slow part ic ipat ion 
3. Increase t rade society part ic ipat ion 
4. Increase t rade jounal advert isement 
5. Develop new custom brochure 
6. Meeting par t ic ipants act ively make custom business contacts 
7. Better our ex is t ing custom business contacts (pursue custom 

manufactur ing managers at large instead of those l imited to the 
agr icu l tu ra l p roduc ts . ) 

3. Cedar Product Development 

Bil l Gastrock presented his progress wi th developing new Cedar p roduc ts : 

1 . DCA: Raw materials have been received for an evaluation 
of DCNB synthes is . Information available in 2 weeks. 

2. Ziram: Potential 6 million pound market . Keese to discuss 
in November wi th UCB and OrCal . 
Results of West Helena lab work show qui te easy 
to synthesize. Uncer ta in ty as to what f in ished 
product is best. 

3. Glyoxyl ic Ac id : Computer search shows numerous methods of 
synthes is . Fur ther information exchange wi th 
Chemi-Linz is war ran ted . 

4. Pyre th ro ids : Raw materials probably not avai lable. 

5. 1 ,2 ,3 ,4-Butanetet racarboxy l ic Acid - Gastrock to contact Clark 
Welch in regard to th is pro jec t . 
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4. WHAM 

Stanley presented approximate cost of Wham and comparison to E.C. 
formulat ion. A premium sales pr ice wil l be charged for Wham and 
sold on al locat ion. 

A comparison o f product avai labi l i ty based on outputs o f the rental 
f laker and product ion f laker . 
10,000 gal ready Feb. 1 
85,000 gal ready March 1 ( renta l ) 
120,00 gal ready March 1 (product ion) 
55,000 gal ready Ap r i l 1 ( renta l ) 
20,000 gal ready March 15 (product ion) 

Wham market ing tasks to be completed. 
Adver t i s ing 
Slide show 
Expor t packaging 
Label design 
Allocation 
MSDS 
Promotions 
Price Sheet 

Geoff stated contract complete wi th exception of analyt ical methods 
which Stanley wil l submit . 

Job assignments 

Raw materials - Charl ie Parker 
Product d is t r ibu t ion - Memphis/Parker 
Label design - Bernard 
F>ackage - Bernard 
Technical contact - Sa t te r f ie ld /Bernard 
Contract - Pratt 
Palletized product - Bernard 
Registrat ion - Bel le t /Bernard/Keese 

Bellet " b r a n d - c a r r y i n g " reg is t ra t ion appl icat ion to Washington Nov. 1 , 
1988. Condit ional reg is t ra t ion expected Dec. 1, 1988. 

DCA from R£H should be 98%. Keese to b r i n g up In for thcoming 
meeting w i th R&H. 

5. Propanil 

Celanese pleased wi th let ter from EPA regard ing use of M.O. In propan i l . 
Alvarez expects no problems in supp l ing Cedar s ta r t ing Jan . 1 , 1989. 
Product ion t iming of Propanil 4 wi l l be l imited to M.O. ava i lab i l i t y . 
M.O. on hand for 70,000-75,000 ga l . 
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Jan. 
350 
300 
150 

Feb. 
170 
480 
150 

Mar. 
170 
640 
150 

Apr. 
440 
360 

May 
140v 
400 

- 4 -

Projected consumption of propani l technical 

Dec. 
Stam 
Propnaii 4 
Wham 150 

Stanley to prepare technical bul le t in for f laked propani l technical . 

Propanil 4 i nven to ry : 30,000 ga l . 

Butoxone 

Keese has contacted Marks for 2,4-DB quote. Neil to contact Gilmore 
for quote on produc ing 20,000 ga l . of ester immediately. 

Keese revealed plans to move formulat ion o f Butoxone from Gilmore to 
Helena Chemical, Cordele, Ga. 
Neil to coordinate manufacture and conta iners . 
Stanley to supply Helena wi th technical in format ion. 

Butoxone Inven to ry : 

Butoxone 200 20,000 ga l . 
Butoxone 175 50,000 ga l . 

Other sub jec ts : 

Keese to ta lk w i th Whitsett and Bumpers about replacement for Sher ry 
Thax ton . 
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CEDAR CHEMICAL CORPORATION ^ 
24th ROOT ' 5100 Popiar Avenae • Memphis. TN 3BI37 • 901-«8}-534S 

November 11, 1988 

Hr. Ted Kirchner 
Contract Hanager 
E.I. DuPont De Nemours & Co. 
Walkers Mill, Barley Mill Plaza 
Wilmington, Delaware 19898 

Dear Ted, 

This is to confirm our conversation of November 10, regarding the 
production by Cedar of 600,000 to 800,000 lbs of MBC commencing 
in December, 1988. Cedar proposes the following terms for the 
production: 

1) That a plant modification fee not to exceed $50,000 be 
paid by DuPont amortized over the quantity of MBC to be 
produced. The modifications are expected to include the 
installation of a recirculation loop with temperature 
and pH control, facilities to melt solid MCC in drums, a 
jacketed OPD charge line, conversion of a reactor vent 
line from stainless steel to fiberglass, and a 
hydrochloric acid feed system. These items have been 
recommended by DuPont's production staff based on their 
prior commercial experience. 

2) DuPont will provide all raw materials which will be 
delivered to Cedar's West Helena plant. 

3) The basis for waste disposal will be to return the 
material to DuPont's Belle, West Virginia plant with 
DuPont bearing the cost associated with the freight and 
disposal. Cedar will make every effort to dispose of 
aqueous waste through it's biological system as soon as 
possible after start-up. This may occur when sufficient 
material can be collected _for characterization and 
verification that the waste iV suitable for treatment in 
Cedar's nonhazardous biological treatment system. The 
fee for this service, to include materials required for 
the treatment, will be developed after completion of the 
waste evaluation work. 

4) The fee for processing the MBC will be $9,000 per day 
for a trial period intended to establish that the plant 
as modified can produce specification product, with raw 
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material consumption, waste generation, and productivity 
levels acceptable to both parties. The daily fee would 
be assessed only after Cedar's plant is ready for the 
injection of chemicals and only when the plant is in 
working condition. There will be a 5100,000 minimum fee 
should the project be declared nonfeasible during this 
trial period or subsequent standard production period. 

5) Following mutual agreement that the trial period is 
over. Cedar would proceed on a fixed cost per unit of 
production. This cost is to be determined by dividing 
the number of days in a given month times $8,000 per day 
by the number of pounds produced in that month. The 
average daily production rate is estimated to be 10,000 
lbs. per day by Cedar and 17,000 lbs. per day by DuPont 
and thus the unit cost is expected to be in the range of 
S.47 to $.80 per pound. 

6) Nitrogen is considered to be a raw material and will be 
metered to the reaction equipment. It will be charged 
to DuPont at Cedar's costs plus 5%. 

Subject to rapid agreement on this proposal. Cedar would target 
to begin production cf MBC on or around December 1, 1988. This 
rapid schedule would require appropiate support from DuPont's 
technical staff to confirm the plant modifications required and 
identify the appropiate operating, safety, and environmental 
procedures required. It is assumed that DuPont's technical staff 
will be present during the trial period. 

I believe that this covers the major items that we discussed 
yesterday, but if additional issues need to'be addressed, please 
call. We have located the major items necessary to modify the 
plant and are ready to begin the modifications immediately. 

We hope that these terms are acceptable to you. Thank you for 
giving us the opportunity to bid on this project. 

Sincerely 

,̂ -'Ge<arffrey L. Pratt 
Director of Operations/ 
Custom Manufacturing 

/kt 
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MBC REACTOR LOGSHEET 

BATCH NUMBER 
OPERATOR 
DATE 
TIME STARTED 
WATER CHARGE (LBS) 
CXANAMIDE CHARGE (LBS) 
*REACTOR TEMP (<25 C) 
REACTOR pH (4.5-5.5) 
REACTOR LEVEL (16-18%) 
MCF CHARGE (LBS) 
CAUSTIC CHARGE (4300-4600 LBS) 
*R£ACTOR TEMP (50-60°C) 
REACTOR pH (6.8-7.2) 
REACTOR LEVEL (30-35%) 
OPD CHARGE (LBS) 
*REACTOR TEMP (55-60°C) 
HCL (STEP 19) (1800-2200 LBS)* 
REACTOR pH (4.0-4.3) 
HCL TOTAL (5000-6000 LBS) 
*REACrOR TEMP (95-97 C) 
REACTOR pH (3.8-4.2) 
REACTOR LEVEL (60-65%) 

AFTER COOLING 
*REACTOR TEMP (75-850) 
WATER FLUSH (LBS) 
TIME FINISHED 

> 

. 

) 

. 

* 

T A N K L E V E L S 
CYANAMIDE Start 

Finish 
MCF Start 

Finish 
CAUSTIC Start 

Finish 
OPD Start 

Finish 
HCL Start 

Finish 
.. 

1 

If HCl consumption during Step 19 <1,800 lbs, have E&I buff pH cells before starting next batch. 

HC:lal 
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E. I . du Pont de Nemours and Co. ( Inc . ) 
Biochemicals Department 

Method No. B 176.8l»9 (R) 
Second Issue: 3-26-72 
Superaedes: B 176.8U9 ( . ) , 

U-5-70 

2-BENZIMIDAZOLE CARBAMIC ACID, METHYL ESTCR (E-965) 

Determination of Water 

Karl Fischer Reagent Method 

I . Applicability 

This rapid t i t r a t i o n technique may be used for tbe quant i ta t ive 
determination of vater In £-965. By proper choice'of sample size 
and reagent concentration, the method i s sui table for the measure
ment of water over a vide concentration range. 

I I . Principle * 

The sample is dissolved in a methanol>pyrldine mixture vhleh taas 
been pre-neutralized vltb lOirl Fischer Reagent (KFR). This 
reagent is a mixture of Iodine, aulfur dioxide, pyridine and 
methanol. The sample is then titrated with KFR. During the 
titration, iodine is reduced to hydrogen iodide) and eansequently, 
as long as water is present, the Iodine color vill be discharged. 
The end point is reached at the first appearance of unused iodine, 
determined electrometrlcally. 

III. Unusual Safety CoDSiderations 

Methanol Is a toxic, volatile liquid (TLV • 200 ppm) and aay be 
absorbed through the skin. Exposure to this material ia to be 
minimized by the use of "Buta-Sol" rubber gloves aad handling 
in a well-ventilated area. 

Karl Fischer reagent (KFR) contains four toxic naterlals} namely, 
iodine (TLV - 0.1 ppm), sulfur dioxide (TLV > 5 ppm), pyridine 
(TLV • ̂  ppa), and methanol. This reagent should be diapensed lc 
a vell-ventilated area. Care oust be exercised to avoid un
necessary inhalation of the reageit cr direct contact of tbe 
reagent with the skin. Follovlng accidental spillage, v&sh 
with generous aaoiuits of vater. 

3-963 Intermediate is a moderately toxic pcnrder. Avoid contact 
vlth skin or eyes and vear a respirator vhen handling this ^terlal 
in dusty operation. Wash exposed areas vitb soap and water, 
launder contaminated clothing before reuse. The dust amy explode, 
so keep it away from sparks, flames and other sources of ignition. 
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IV. ^jensitivity. Precision, end Accuracy 

The s ens i t i v i t y of the method, assumlzig that the volume of KFR 
can be measured to the nearest 0.1 ml, i s ca. 0.00?^. The 
accuracy i s extremely dependent on i so la t ing tbe sample and the 
t e s t Bolirtlon from atmospheric moisture. 

V. Apparatus and Reagents 

(Equivalent apparatus aay be subst i tu ted. Reagents a re reagent 
grade.) 

1. "Aquameter", Beckmon, Model KF-3^ equipped v i t h a "Drto 
Platinum Electrode", Becknan Ho. 390^2 

(The "Aquameter" i s norj»lly furolahed v l th a 10-al buret . 
I t i s desirable to replace t h i s v l t h a 23-ml buret t o 
avoid r e f i l l i n g when t i t r a t i n g vater standard and samples 
of the sizes specified by the aiethod.) 

[The delivery t i p of the buret i s modified t o aecoaaodate 
a f lask having an 16/9 '^ 'f i^* spherical Jo i s t by slipping 
a one-Inch length of Tygotl^ tubing (l/U in . id x l / l 6 la . 
wall) upon the t i p t o a point Just above the tapered portion 
of the t i p , flind then slipping over t h i s an l6 /9 m l e Joint 
which has been cut off about 1/^-lneh above the b a l l , n i l s 
arrangement provldea a gas tlgiat s e a l . ] 

I, Needles, hypodermic, 3-li>'« 22.gauge 

3 . S t i r r ing ba r , nagnetic, polyethylene coated 

k. Syringe, 5-ml 

3. Titrating vessel, 300-ml, 3-oeek Erlenaeyer type flask 

Tbe middle neck is equipped vitb an l8/9 female spherical 
Joint to fit the spherical Joint of the "Aquameter" buret 
tip. The electrode is fitted through a rubber stopper in 
one of the other necks. The remalslng neck is used for 
admitting sasQile and Is equipped vlth a rubber stopper 
eontainiag a serum cap and a snail needle or Bunsen valve 
to allow air to escape. 

(This flask is fabricated as a special item for thia 
laboratory by Ace Glass Co., Vinelaod, H. J., using 
Sketch SK-1(^.) 

6. Hethanol, refined, dry (<0.01)( water) 

7. Hethanol . pyridine, dry 1 'f 1 

Mix equal volxoies of methanol and dry pyridine aod add 
KFR (ca. 3-3 mg BzO/ml) with agitation until a light 
red-brcvn color is obtained. Store in a gs bottle. 
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Method Ho. B I76.8U9 (fi.) 
Second Iddue: 3-26-72 
Supersedes: 176.8^9 ( ), 

i»-3-70 

6. Karl Fischer reagent (stabilized, ca. 6 ms HzO/al, Fisher 
Scientific Co., Cat. No. SO-K-3) 

9. Karl Fischer reagent, ca. 3*3 mg BaO/ml 

Prepare by mixing 6 mg HzO/ml reagent vitb an equal volume of 
dry methanol (<0.oi^ water). Dispense from a 30-ml reservoir 
type buret protected from atmospheric moisture .by a drying 
tube. 

10. Karl Fischer reagent, ca. 0.3 mg HsO/ml 

a. Add KFR (ca. 3.3 mg BzO/al) to ca. 900 ml of dry metfaaaol 
vlth agitation until a red-brown color la obtained. Then 
add 100 ml (grad cyl) of KFR (3*3 ag feO/ml), dilute to 
one-liter vith methanol, and mix. Store in buret reservoir 
bottle protected from atmospheric moisture vith a drying 
tube. Rinse the buret a few times vith the KFR to be 
standardized before standardizing. 

b. sta ndardizat ion: 

Inject 3*0 ml (syringe) of standard aethaaol-vater solution 
(1.0 ag HsO/ml) in place of sas^e into the 130 ml of 
preneutralized methanol-pyridine in step 3 of Section VI. 
Titrate the standard with the KFR to be standardized 
according to the procedure and record the titer. 

c. Calculation of mg of water equivalent to one ml Of KFR: 

met HaO/ml KFR . ml standard x ag HgO/ml standard 
' ml KFR titer, step 10 

Post the result to the nearest 0.001 ag SzO/ml KFR and 
standardize frequently. 

11. pyridine 

12. Water, standard in methanol, 1.0 mg HzO/al 

a. Obtain a supply of dry methanol and titrate a 30 ml (pipet) 
portion of the solution vlth standard KFR (ca. 3.3 mg H20/ml) 
by the visual method. 
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b. Calculate the water content (ag HzO/ml) of the methanol: 

ag HzO/ml . ml KFR x ag HgO/al 
ml of methanol 

c. Measure about 900 al of the aethanol into a dry quart ra 
bottle and add sufficient water (pipet) to nake the 

. water content ca. 1.0 mg/ml and mix. 

ml H?0 to add • 

[ (1 .0 X ml MeOH, atep e) - (mg HsO/ml, s tep b x ml MeOH, step e)]10'-^ 

d. T i t r a t e a 30 ml (pipet) portion of the solution v i th standard 
KFR (ca. 3 '3 mg HzO/al) by the vlstial method and again 
calculate tbe water content as in s tep b . Post the water 
content t o the nearest 0.001 ag / a l . Keep bo t t l e closed as 
much as possible emd standardize frequently. 

VI. Procedure 

Note: Leave instrument power "OH" continuously to assume nwxlaun 
stability of the Instrument. 

1. Place 100 ml (grad cyl) of dry methanol-pyridine solution in 
the titrating vessel and add the stirring bar. 

(It is convenient to assemble the titrating vessel with the 
"Aquaoeter" in such a nanner that it is unnecessary to move 
the vessel or buret. Solutions tbat have been titrated are 
then removed by means of a vacuum line and trap. Keep the 
veiisel closed vhen not adding or removing solution.) 

2. Adjust tbe stirrer to give thorough mixing without excessive 
splashing. 

'3. Making the follovlng Initial settings aad adjustments. (This 
step is necessary only at the beginning of testing.) 

Buret Bvltch - closed 
Tiaer - 23 seconds 
Selector svlteh • 1 
Polarizer control - eountercloekvise limit 
Sensitivity control - elockwlae limit 

If the "^ead" light is on or comes on, presa the "titrate" button. 
Slowly turn the "Polarizer" control clockwise until the "Standby" 
light comes on. Then adjust the "Sensitivity" control until 
tbe meter reads 3 3 + 3 nicroaoperes. 

Turn the "Selector" switch to 2 and adjust the "Polarizer" 
control until the meter reads 3 microamperes. 
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Method Ho. B 176.8U9 (R) 
Second Issue: 3-26-72 
Supersedes: B 176.6^9 ( ) 

»f-?-70 

k . Turn the "Buret" switch to "Deliver", press the "^trate" button 
and allow the Instnunent to titrate the solution to tbe end point 
at the rate of 3 drops per second. The rate ia controlled by 
means of the stopcock. 

(If the aeter tends to drift during the Standby" cycle, press 
the 'titrate" button again vhea the 1)ead" light comes on.) 

3. Weigh {± 0.001 g) ca. 1.0 g of sample on a piece of glassine 
powder paper, remove the rubber stopper and transfer tbe sample 
through the side ara of the flask Into the pretitrated methanol 
pyridine mixture. Replace the rubber stopper. 

6. Fill the buret and record the buret reading. Rresa the "̂ Titrate" 
button and allow tbe instrument to titrate at the rate of 
3 drops/second. 

7. Read and record the biu-et reading vhen the "^ead" ligtat comes 
on. 

8. DeteriBlne the net ml of KFR \ised la step 7 by difference and 
calculate per cent water as foUavs: 

•6 water - net ml KFR X ag HgO/ml 
g sample x 10 

Report the result to the nearest 0.01^. 

VII. Coaaents 

1. Adherence to volume ratios and titration rates specified In the 
method are iiQwrative for aceinrate and reproducible results. 

2. Glass and polyethylene tubing are satisfactory for KFR supply 
and vacuuB lines. Rubber tubing vlU admit moistxire to the 
KFR and KFR reacts with the plasticlzer In '̂ Tygon" tubing. 

3. If the KFR loses color while standing la the buret, there la 
probably a leak in the system. Check for s ^ U cracks in the 

. polyethylene tubing vhere it is Joined to glass and look for 
hairline cracks In glass velAs. 
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MBC IV. OPERATING PROCEDURES 
OPERATING PROCEDURES A. DETAILED INSTRUCTIONS 
BELLE PLANT-NOVEMBER, 1988 4.0 REACTION 

4.0 REACTION 

4.6 Interlocks and Alarms 

Itiese devices are broken up into tvro categories: 

A. Safety Interlocks and Alarms - these devices have direct or indirect safety implications and 
must be checked on a periodic basis, not to exceed one year In frequency. 

B. Operating Aid Interlocks and Alarms - these devices have no direct or indirect safety 
iaplications, but must be checked on a periodic basis. 

In the Wet "Benlate" process area, E&l checks all interlocks and alarms on a periodic basis 
that does not exceed one year in frequency. 

Refer to the Belle Mechanical Job Procedure JP-108 for details regarding interlocks and 
alarms. 

Approvals Needed to Bypass Safety Interlocks and Alarms 

The responsibility emd authority for bypassing euiy Safety Interlock or Alarm rests with the 
Business Unit Manager. The safety Interlocks and alarms are designed to work at a specific limit. 
No one is to bypass ,a safety interlock or alarm without approval of the Business Unit Hanager. 

Alarm/Interlock Lamp Color Standard 

Lamp color standards'apply to process related functions and instrument panel lights. 
Review the following color codes: 

Lamp Color Function 

Red o Critical safety, environmental, or occupational health 
interlocks or alarms. 

o imnediate action is required. (The word "interlock" must be 
included in the name plate or tag description where 
available). 

AA52 
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MBC 
OPERATING PROCEDURJEIS 
BELLE PLANT-NOVEMBER, 1988 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

Lamp Color 

White 

Amber (Yellow) 

Green 

Blue 

Note: 

o 

o 

o 

o 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTICN 

Function 

Process information alarms. Time for decision exists. 
Further developments can b e awaited. 

Action step by operator is required, not safety related, as 
in sequenced or batch operation. 

Interlock bypass only. (TO date, there are no amber panel 
lights for the MBC process. 

unit or function "running", "open", "on". 

Valve, pump, etc. in normal process operating position 
(usually "on" or "open"). 

unit not running. 

Valve, pump, etc., in normal process-not operating position 
(usujdly "off" or closed"). 

Anytime the interlocks or alarms are not working properly, notify supervision immediately. 
Supervision will request assistance from E&I personnel. 

4^53 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks 

Condition Interlock Action 

TV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

1. MCF Tank Hi Level Interlock 

(9, MBC Reactor Puisp Not Running 

s 3.) MBC Reactor Hi Level Interlock 

Stops the MCF unloading pump. 

Close the automatic feed valves 
to the reactor and opens the 
cyemamide circulating valve. 
The MCF pump is stopped. (The 
cyanamide will be kept circulating 
at low temperature while the 
interlock condition is resolved). 

Close the automatic feed valves 
to the reactor and opens the 
cyanamide circulating valve. 
The MCF puap is stopped. 
(Cyanamide will keep circulating 
through the cyanamide cooler 
until the interlock condition is 
resolved.) 

Comment 

Refer to Action Required for this 
interlock located in Chapter 
TV.A.2.22 in the raw material 
handling and description section. 

The MBC reactor pasap field switch 
must be left in the "start" position 
in order for the pump to run when 
the sequencer is in steps 4 through 
28. To restart the pump, hit the 
reset button and turn the MBC 
sequencer man. operation to the 
"output on" position. If pimp fails 
to start, contact Supervision to 
line up Maintenance and E&I 
assistance. 

The high level alarm sounds at 90% 
level and the high-high level inter
lock takes effect at 97%. Have the 
MBC field operator close the follow
ing manual valves if the level 
should continue to rise above 90% 
level in the reactor: 
a. water to the pH loop (3rd floor) 
b. MCF (3rd) 
c. cyanamide (4th) 
d. process water (4th) 
e. caustic (4th by cooler) 
f. OPD (4th) 
g. HCl (4th) 

AA54 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

TV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTICN 

4.0 REACTIOJ 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

Condition Interlock Action 

3. Continued 

4y MBC Reactor Agitator Not 
Running Interlock 

Closes the automatic feed valves 
and opens the cyanamide circulating 
valve (to allow cyanamide to cir
culate through cyanamide cooler). 
The MCF pump is stopped. 

5. Velpar Reactor Exh. Down The Velpar reactor exhauster 
blower will shutdown when the 
Velpar process is either down 
or not operating under the 
correct set of conditions. 

AA55 

Comment 

Detennine the cause of the high 
level and correct the problem. Once 
the condition(s) is resolved, hit 
the reset button to resimie normal 
operation. Refer to SP 15 for 
flushing out the level diptube. 

Ttie MBC reactor agitator field 
switch must be left in the "start" 
position in order for the agitator 
to run throughout the MBC reaction 
(sequence steps 1 through 30). If 
the field switch is in the "start" 
position, hit the reset switch in 
the ECR on the MBC reactor agitator 
breaker and start the agitator. If 
agitator fails to start, contact 
Supervision to line up Maintenance 
and E&I assistance (to check fuses 
or motor failure). The agitator 
runs continously since reactor 
batches are made one after another. 
The agitator will only be shut off 
during a shutdown of greater than 24 
hours. Agitation is needed for both 
steps in the MBC reaction. 

Velpar's blower is located on the 
roof of Bldg. 174. Call the Velpar 
(Hexazinone Intermediate) CCR on 
Ext. 1670 to notify them that the 
"Velpar Reactor Exh. Down" interlock 
light has lit up. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

Ccmdition Interlock Action 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

MBC Reactor Step 1 Hi Temp. 
Interlock 

a. The automatic feed valves 
to the MBC reactor close 
and the cyanamide circulating 
valve opens (permits the 
cyanamide to circulate through 
the cyanamide cooler and main
tain a low temperture). 

b. The HCF pump is stopped. 
c. The automatic steam valve to 

the reactor's jacket (2Sft 
steam) will close and the raw 
water (used for the MBC plate 
cooler) automatic valve will 
open. 

Coimient 

The step 1 high temperature 
interlock will be enabled vAien the 
temperature of the reactor's 
contents reach 60''C. During 
reaction step 1, MCF and caustic are 
added to the cyanamide/\«ater 
solution, an exothermic reaction 
takes place. TemperatMres, above 
60"C must be avoided to prevent MCF 
from vaporizing. The normal control 
ten%>erature of 55"C is specified 
to allow a margin of safety, 
especially since any escape of MCF 
from the system presents a yield 
loss and a toxicity hazard. Ensure 
that the remote/local switch is set 
in remote. If it is not in remote, 
switch it to remote. The remote/ 
local switch is on the lower left 
hand comer of the "MBC reactor 
tenperature primary temperature 
controller". The temperature 
programmer specifies the MBC reactor 
temperature at SS^C during Step 9. 
If the programmer is out of step 
with the SS'C set point, switch the 
"HBC reactor temperature primary 
ten^rary controller" to local and 
set at .55»C. Finish the batch in 
local and contact E&l to repair the 
MBC temperature programmer (moore 
controller). 

AA56 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

Condition Interlock Action 

6. (Cont'd) 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

Q MBC Reactor Step 2 Hi 
Teo^rature Interlock 

b. 
c. 

The automatic feed valves 
to the MBC reactor close 
and the cyanamide circulating 
valve opens (permits flow 
through the cyanamide cooler 
and maintains a low 
temperature). 
The HCF pump is stopped. 
The automatic steam valve 
to the reactor's jacket 
(251 steam) will close and 
the raw water (used for the 
MBC plate cooler) automatic 
valve will open. 

Comment 

If raw water supply seems to be 
insufficient for proper cooling, 
notify Supervision. Determine (with 
assistance of OSD) if the raw water 
valves in front of MDA-PACH and at 
Station 110 are open to the 100% 
open position. Check plate cooler 
for pluggage. 

The step 2 high temperature 
interlock will be enabled when the 
temperature of the reactor's 
contents reach 98°C. The 
temperature of the reaction mass 
must be maintained at 95"C + 2»C 
during the 21 hold timer to ensure 
that the reaction goes to 
completion. The tenperature 
programmer is increasing from 
75»C to QS'C during the second 
reaction. 
The temperature programmer sets the 
MBC reactor temperature at 95''C 
during step 20. If the programmer 
is out of step with the 95''C set 
point, switch the "MBC reactor 
temperature primary temperature 
controller" to local and set at 
95'»C. 

^57 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTIO) 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

Condition Interlock Action 

7. (Cont'd) 

MBC Reactor Hi Pressure 
Interlock 

a. The automatic feed valves to 
the MBC reactor close and the 
cyanamide circulating valve 
opens (permits the cyanamide 
cooler to recirculate cyanamide 
and maintains a low temper
ature). 

b. The MCF pump is stopped. 
c. The automatic steam valve to 

the reactor's jacket (#25 
steam) will close and the raw 
water (used for the MBC plate 
cooler) automatic valve will 
open. 

Comment 

Finish the batch in local and 
contact E&I to repair the MBC 
reactor temperature programmer 
(Moore Controller) before 
proceeding, if raw water suj^ly 
seems to be insufficient for proper 
cooling, notify Supervision. 
Determine (with OSD assistance) if 
the raw water valves in front of 
HDA-PACM and at Station 110 are open 
to the 100% open position. Check 
plate cooler for pluggage. 

When the reactor's pressure reaches 
15 inches H^O the Interlock is 
engaged. Normally, the reactor's 
pressure will reach 15" H^O v4ien the 
sequencer is in step 19. Refer to 
"Normal Operation" discussion of 
high pressure in Chapter IV.A.4.3 
step 17 substep e. Read all "Key 
Points" for step 17. 

4458 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

4.0 REACTICN 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

Condition Interlock Action 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

9. MBC Reactor Step 9 Hi LO pH 
Interlock 

a. If the pH goes above 9.0 
during the MCF-Caustic . 
(step 9) addition step, the 
caustic valve closes. 

If the pH drops below 4.5 
during the MCF-caustic 
(step 9) addition step, the 
HCF and caustic valves close. 

Comment 

The pH control of the 1st step 
reaction is critical. pH must be 
maintained at 7.0 +_ 0.2 during step 
9. The MCF feed valve closes if the 
MCF pump stops. The caustic feed 
valve closes if the caustic pump 
stops. Refer to "Normal Operations" 
in Chapter IV.A.4.3 step 9 for 
Action Required if the MCF pump 
gases off. 
When the interlock condition is 
removed, (pH drops to less than 7.2) 
hit "reset" button and continue step 
9 operation. 
Depress the "caustic addition" 
button to open the caustic valve and 
increase the pH to the normal range 
of 7.0 + 0.2. Bring the pH up 
slowly.^ When pH begins to rise 
above a pH of 6.8 and MCF is needed, 
depress the "reset" button and 
continue step 9 operation. Refer to 
"Normal Operations" in Chapter 
IV.A.4.3. step 9 for Action Required 
if the MCF pump gases off. The MCF 
feed valve closes if the MCF pump 
•stops. The caustic valve closes if 
the caustic pump stops. 

AA59 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1988 

4.0 REACTION 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIOIS 
4.0 REACTICN 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

Condition 

/ 10'. MBC Reactor Step 2 Lo pH 
^ - ^ Interlock 

Interlock Action 

a. The automatic feed valves 
will close and the cyanamide 
circulating valve opensJ 

b. The MCF pump is stopped. 

Comment 

When pH drops below 3.8 during steps 
19, 20 or 21, the interlock is 
engaged. If the pH during step 21 
"hold time" deviates from the 3.8 to 
4.2 pH range, the timer will 
disengage for "Step 21 Hold Timer" 
and the timer will stop and only 
restart when pH falls in 4.0±0.2 
range. Refer to "Normal Operations" 
in Chapter IV.A.4.3, step 19 for 
additional information. 

Vt60 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT-NOVEMBER, 1986 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

A. Safety Interlocks (Cont'd) 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

Condition 

/10^ MBC Reactor Step 2 Lo pH 
Interlock 

Interlock Action 

a. Ihe automatic feed valves 
%fill close and the cyanamide 
circulating valve opens. 

b. Ihe MCF pump is sto^qsed. 

Comment 

When pR drops t>elow 3.8 during steps 
19, 20 or 21, the interlock is 
engaged. If the pH during step 21 
"hold time" deviates from the 3.8 to 
4.2 pH range, the timer will 
disengage for "Step 21 Hold Timer" 
and the tiioer will stop and only 
restart when [« falls in 4.0 0.2 
range. Refer to "Normal Operations" 
in Chapter IV.A.4.3, step 19 for 
additional infonnation. 

hi^fiCi 
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HBC 
OPERATING PROCEDURES 

BELLE PLANT-NOVEMBER, 1986 

4.0 REACnOW 

4.6 Interlocks and Alarms 

D. Operating Aid Alarms 

Alarm Condition 

1. BCl Tank Low Level 

2. Slurry Tank Low Level 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTICN 

3. Slurry Tank Agitator Not Running 

4.) HCl Added 

Action Required 

Detailed information for Action Required for this alarm is 
located in Chapter IV.A.2.52 in the raw material handling and 
description section. 

If slurry tank lew level alarm should sound, the MBC operator 
(wearing chemical gloves and goggles) must verify the level 
by looking into the slurry tank. If there are no more 
batches of HBC downstream to charge to the slurry tank, the 
slurry tank must be washed out using a water hose. If the 
slurry tank level instrumentation needs attention, contact 
E&I for assistance. 

If slurry t a n k level is greater than 0%, the MBC field 
operator should start the slurry tank agitator, using the. 
field switch, located beside the slurry tank. If agitator 
doesn't start, reset breaker in ECU and try to restart 
agitator. If agitator fails to start, have E&I check fuses, 
motor failure and have Maintenance check for punqp failure. 
If slurry tank is empty, leave agitator off until more slurry 
is added. 

If 2200 lbs. of 31.5% HCl are added to the MBC reactor in 
step 19 the "BCl Added" alarm will sound and the sequencer 
will automatically advance to step 20. 

Refer to "Normal Operations" in Oiapter IV.A.4.3 step 17.g 
for acilitional infonnation regarding the "HCl added^ alarm. 
Normally the alarm will indicate an excess of HCl was added 
in step 19. Circle the 2200 in ^ed on the HBC reactor 
logsheet to notify Supervision. 

AAfi7 
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MBC 
OPERATING PROCEDURES 

BELLE PIAWT-NOVEHBHt, 1986 

4.0 REACTION 

4.6 Interlocks and Alarms (Cont'd) 

0. Process Control Alarms (Cont'd) 

Alarm Condition 

5.J HBC Reactor pH Loop Low Plow 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTICNS 
4.0 REACTION 

(t) 
Action Required 

Acknowledge the alarm. Look at the "[fl sample line flow" 
gauge on the board. Ihe alarm will sound when less than 10% 
flow is going through the loop. Normally in step 25 the 
alarm sounds when pumping out a reactor batch. In step 28 
the circulating lines are flushed out and the pH loop is 
flushed-the alarm normally sounds in step 28. If the alarm 
sounds when sequencer is in steps 5-24, try jogging the MBC 
reactor pump three or four times to break up the plug in the 
pH loqp. Request the MBC operator wash out the loop by 
valving water to flush the lines. Sometimes the flexible 
hose will plug up first and the operator can concentrate 
effort on the flexible hose or the elbow where the flexible 
hose connects to the stationary part of the pH loop. 

Ihe board operator will try the opposite pH cell to verify 
p a . Have the field operator ensure that pH loop is valved 
correctly and that it corresponds to the pH meter that is in 
use (check pH meter calibration in the CCR). If the MBC 
operator verifies that the flexible line is plugged, follow 
SPIll in removing the flexible hose, washing the hose out 2und 
putting the hose back in service. Refer to SPtll for the 
proper protective equipment. If the HBC reactor cooler exit 
temperature is deviating from normal (i.e. cooler is not 
cooling effectively) it may be time to acid wash the HBC 
reactor per SPt6. Contact Superviaion if the efforts listed 
above do not break up the plug. 

4468 
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-MBC 
OPERATING PROCEDURES 
BELLE-NOVEMBER, 1988 

4.0 REACTION 

4.7 Emergency Shutdown 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

a. If electricity fails, the reactor system will lose 
feeds, agitation, circulation, and cooling. When power 
is restored, resume normal operation. Turn motors off 
so restart is controlled when power is restored. 

b. If instrument air fails, an alarm will sound in the 
' control room when the pressure drops to 60 psig'. Do not 
start a new batch. Stop any charging and hold under 
agitation. If necessary, throttle the manual raw water 
(in plate cooler) valve to hold reactor temperature. 
Resume charging when air pressure is restored. 

c. If nitrogen fails, an alarm will sound in the control 
room when the pressure drops to 35 psig. Do not start a 
new batch. Stop any charging and hold under agitation 
and temperature control until nitrogen pressure is 
restored. 

d. If process air fails, continue to circulate the slurry 
in the slurry tank -or reactor until process air is 
restored. Then continue normal operation. 

There is no emergency shutdown button for the 
reaction system, if an emergency shutdown is necessary due 
to a local fume alert, fire in Building 174, or building 
evacuation, the reactor operation can be safely shutdown 
by referring to "Shutdown Points" on the next page during 
the operation. Refer to the Troubleshooting guide in 
section 4.8 for additional information. 

Refer to the guidelines for "Fail-Safe Position of 
Valves* in Chapter IV.A.4.4.8 for fail-safe position of the 
valves in the reactor's service. 

Note: If utilities fail, keep posted by listening to the 
plant "hot line" phone located in the Wet "Benlate" CCR for 
up-to-date information when the utilities will return to 
normal operation. 

During an emergency, it may not be practical to 
follow a normal shutdown as outlined in section 4.5. If 
possible, the HBC reaction is best shutdown at one of the 
following shutdo%n) points (to minimize the potential of 
losing a reactor batch): 

H H ^ I 

ABOOOOl 18912/21 



OPERATING PROCEDURES 
BELLE-NOVEMBER, 1988 

4.0 REACTION 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
4.0 REACTION 

4.7 Emergency Shutdown (Cont'd) 

SHUTDOWN POINTS 

1. After adding cyanamide and water (step 3 on sequencer) the 
reactor can be shutdown. Little decomposition will occur, and 
the reactor can be down for two to three days. To minimize 
decomposition, pH should be adjusted to 4-5 if possible and 
batch cooled below 25<'C. 

2. Once MCF and caustic addition has started (step 9 on 
sequencer), the Step I reaction must be carried through to 
completion (step 10 on sequencer) before reactor is shutdown, 
in order to prevent losing the batch. pH must also be 
adjusted to 7.0. Refer to Chapter IV.A.4.3, Step 9. 

3. After the OFD is added (step 15 on sequencer) and HCl is being 
charged (step 19 on sequencer) the Step II reaction must be 
carried through to completion (step 21 on sequencer). 
Stopping HCl addition for up to ten minutes, however, will not 
affect yield or product purity. Refer to Chapter IV.A.4.3, 
Steps 17-19. 

4. MBC slurry can be held in the reactor or slurry tank for an 
indefinite period without significant decomposition, provided 
nitrogen blanking is maintained. 

Note: Supervision should be notified immediately if you have to 
shutdown the reactor under any emergency situation. 

kHlD 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

12. Fill OPD weigh bin: 
a. Record the level in the 

OPD istorage tank before 
proceeding. 

The OPD weigh tank 
fills up to the amount 
specified by 
Supervision. 

The three-way valve 
(in the OPD 
recirculating line 
on the roof directly 
south of the OPD 
weigh bin) opens and 
OPD is diverted away 
from the recirculating 
line into the weigh 
bin. The recirculating 
pump continues to 
transfer OPD from the 
OPD storage tank to 
the weigh bin on the 
roof. Refer to the 
troubleshooting guide 
in Section 4.8 if the 
need arises. Refer 
to the Interlock & 
Alarms in Section. 
2.42(b) when the molten 
OPD storage tank 
pressure lo alarm 
sounds. 

KEY POINTS 

Supervision will specify OPD 
charge per standard operating 
condition ranges (per pink sheets-
Chapter IV., Section C). 
The recirculating line 'is a 
jacketed pipe that allows steam 
to maintain OPD in a liquid 
state. The weigh bin is 
steam traced and insulated.to 
prevent OFD from setting up in 
the weigh tank. 

4422 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

« w fc*«V.rWA>t./UI\ClO 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

12. (Continued) 

d. When the OPD liquid 
fills the OPD weigh 
tank to the specified 
amount in step 12.b., 
the upper OPD scale 
cutoff point is reached 
closing the three-
way valve to the OPD 
weigh bin and access to 
the recirculating line 
through the three-way 
valve is opened. 

e. Record the level in 
the OPD storage tank 
after the upper OPD 
scale cutoff point has 
been reached. 

13. Set the "MBC Sequencer 
Mode Selection" switch 
in "Manual" and manually 
advance the sequencer 
to step 13, using the 
"forward" button on the 
"MBC Sequencer Manual 
Adv". 

14. Set the "MBC Sequencer 
Mode Selection" switch 
back to "Auto" and advance 
the sequencer to steps 14 
and 15 automatically. 

KEY POINTS 

Refer to the. Troubleshooting 
Section 4.8 if the OPD liquid 
exceeds the upper OPD scale 
cutoff. 

The storage tank level will 
normally decrease between 
1-2% for each batch 
of OFD used. 

The temperature in the MBC 
reactor before adding OPD is 
55-55'»C. 

The "MBC reactor sequencer 
ready" light will sound an 
alarm. Depress the advance 
button and the light will go out. 
Step 14 Is an (spare) immediate 
step. 

4423 
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OPERATING PROCEDURES 
BELLE PLANT - JANUARY, 1987 

b « • \ ^ ^ 4«avnA A4V^ ^ a\^\» ^fc^uiM^o 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

15, 

16 

OPD is discharged from 
the OPD weigh tank and 
charged to the HBC 
reactor: 

a. 

b. 

c. 

the charge valve opens 

The "OPD charge" timer 
is started. Follow 
Troubleshooting Section 
4.8 if the "MBC Reactor 
Sequencer Time in 
Step" alarm sounds. 

The temperature set 
point is rapidly 
increased.to 75*0. 

d. When the lower OPD 
scale cutoff is reached, 
the OPD charge is 
complete. 

The sequencer will 
automatically advance to 
step 19: 

a. During step 16, 
OPD charge valve on 
bottom of the OPD weigh 
tank is closed. 

b. During step 17, the 
temperature set point 
is checked. 

KEY POINTS 

The OPD charge valve is located 
on the bottom of the OPD weigh 
tank. In step 15 this automatic 
valve opens and charges the 
contents of the OPD weigh tank 
into the reactor. 

The "OPD charge" timer begins in 
step 15 and will sound only if 25 
minutes have elapsed ftom the 
start of step 15 when OPD begins 
its charge to the reactor to the 
point where the charge has taken 
longer than 25 minutes'. 

The temperature programmer is 
designed to increase the set 
point to 75''C at the onset of step 
15. During step 15, the sequencer 
checks to ensure the programmer 
has reached the desired set point. 
This doesn't mean that the actual 
reactor temperature has reached 
this set point. OPD is charged to 
the reactor as a molten solution. 
The temperature of OPD in storage 
is maintained at 120''C - 130"»C. 

Normally, the low cutoff on the 
OPD scale is set at zero. When 
the OPO charge is complete the 
reactor temperature will be 
approximately 65-70"C. 

The sequencer will automatically 
advance through steps 16, 17, and 
18 en route to step 19. 

The temperature programmer 
adjusted the set point to 75"C 
in step 15. 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

. « « w«. w*w-kA,a.a«vJ rx\Kj\^CtU\JC\.etO 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

16. (Continued) 

c. Step 18 is spare and 
the sequencer will 
automatically advance 
into step 19. 

d. Record the HCl storage 
tank level at start of 
step 19. 

17. HCl addition is started: 

a. The acid pump is on 
constant circulation. 

b. The acid charge valve 
is opened and 
controlled by pH. 

c. The set point for 
"HCl to MBC reactor 
for pB adjustment" pH 
controller must be set 
at 4.0. 

d. Set the set point for 
"HBC reactor pressure 
override control" 
pressure controller at 
13-15" HjO. 

If the pre 
reactor ex 
HjO pressu 
reactor hi 
interlock" 
HCl will s 
the reacto 
interlock, 
pressure d 
less than 
sure, depr 
button on 
Sequencer 
switch. 

ssure in the 
ceeds 15" 
re, the "MBC 
gh pressure 
will kick in. 
top adding to 
r due to the 
When the 

rops down to 
15" H O pres-
ess the "Reset* 
the "HBC 
Interlock In" 

KEY POINTS 

Step 18 is an immediate step. 

31.5% HCl is added to the 
reaction mass to maintain pH 
at 4.0 + 0.2 by continuous HCl 
addition. Heat input is mostly 
by heat of reaction with some 
heating from the reactor's 
jacket steam. The reaction 
temperature must be maintained 
below lOO'C at all times during 
the second step reaction. 
Tempertures greater than lOO'C 
do not affect yield; however, 
a significant foaming problem 
is encountered at high temp
eratures. The heat evolved is 
low due to slow acid addition 
rate but the temperature is 
held down to assist in control
ling the COj gas evolved with 
HCl addition. When the inter
lock condition subsides and the 
condition that caused the 
interlock is brought under 
control, the HCl addition 
can continue only after the 
"Reset" button has been 
depressed. 

Once the first 200 to 300 lbs. 
of HCl have been added to the 
reactor, the HCl addition will 
take place more rapidly, i.e., 
HCl will be charged to reactor 
quicker after approximately 
300 lbs. of HCl are added to 
the reactor. 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

17. (Continued) 

f. The pH controller will 
attain a pH of 4.2 in 
step 19. When the pH 
reaches 4.2 in step 19, 
the sequencer will 
automatically advance 
to step 20. 

g. If more than 2200 lbs. 
of HCl are charged to 
the reactor in Step 19 
the "HCl Added" light 
will sound an alarm. 
(If weak strength acid, 
lower than 28% acid, 
is used it will require 
more acid than normal 
to lower the pH to 
4.2 in step 19). 
Acknowledge the alarm. 
The sequencer will 
automatically advance 
to step 20. 

h. Record the amount of HCl 
added in step 19 and the 
reactor pH on the HBC 
reactor logsheet. Also, 
note on the reactor 
logsheet if 2200 lbs. of 
acid were added during 
step 19. Circle 2200 
lbs. in red ink. 

KEY POINTS 

If the BCl charge is less 
than 1800 lbs., complete 
the batch and have E&I 
buff the pH cells before 
starting the next batch. 

If over 2200 lbs. of HCl are 
added in Step 19, the red 
circled 2200 lbs. that is 
recorded on the MBC reactor 
logsheet will notify 
Supervision that an unusual 
amount of acid was charged 
to the reactor. 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued! 

ACTION 

16. The sequencer is in step 20. 
The temperature set point 
is increased slowly (it 
reaches 80"C in step 20). 
HCl flow to the reactor 
is continued to maintain 
pH at 4.0 +̂  0.2. When the 
temperature of the 
reaction mass reaches 
93'C and the pH is 
between 3.8 and 4.2, the 
timer is running. The 
sequencer will 
automatically advance 
to step 21. 

19. The second step reaction 
is completed and the 
reactor mass undergoes 
a hold period to increase 
yields. When the actual 
reactor mass temperature 
reaches S l ' C , the 21 hold 
timer will begin to time. 
The pB must be 4.0 + 0.2 
or the 21 hold timer will 
stop. 

The 21 hold timer will 
stop and re-start 
(without reset) if 
reactor temperature 
or pH interlock 
conditions are 
encountered. The 21 
hold timer light will 
be lit during the 
step 21 hold period. 

Once the timer times 
out, the 21 hold period 
is completed, the step 
21 hold timer light 
will shut off and the 
sequencer will 
automatically advance 
to step 23. 

4427 

KEY POINTS 

The temperature programmer is 
increasing temperature slowly 
from 75''C (where -it was set in 
step 15) to gS^C. When the set 
point hits 95'C, the actual 
temperature of the reaction 
mass will increase. The 
sequencer controls the 
temperature set points of the 
reactions by a temperature 
programmer. Throughout step 20 
the temperature of the reaction 
mass will be increased ;to 93'C 
by the heat of reaction and 
with steam to the jacket. 

The 21 hold timer is set by 
Supervision at a time per 
the standard operating 
condition range. (pink 
sheets - Chapter IV.C). These 
two conditions must be met for 
the 21 hold timer to time: 
(1) reactor temperature is at 
gS'C + 2"C and (2) pH at 4.0 + 
0.2. 

FOR EXAHPLE: If the 21 hold 
timer is running and the pH 
increases to 4.3, the timer 
will stop and only re-start 
when the pH decreases to 4.2. 

If reactor interlock for pH 
and temperature is encountered, 
the timer will stop and 
re-start (without reset) if 
these conditions are lost and 
gained. The timer will not be 
zeroed. It will continue 
timing from where it left off 
if any interlock condition 
is met. During the advance 
from step 21 to 23, the 
sequencer will pass through 
step 22 where the acid 
addition is stopped: 
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OPERATING PROCEDURES 

BELLE PLANT - OCTOBER, 1988 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

A. DETAILED INSTRUCTIONS 
4. REACTION 

19, (Continued) 

Record the following on 
MBC reactor logsheet: 

KEY POINTS 

a. the HCl charge valve is 
closed 

b. the jacket steam valve is 
closed 

NOTE: Step 22 is an immediate 
step. 

NOTE: If "step 2 high 
temperature interlock" 
is encountered, HCl 
will stop charging 
to the reactor). 

To maintain a 
temperature of 
95"C + 2"'C, the raw 
water flow to the 
cooler will increase/ 
decrease depending 
upon whether reactor 
temperature needs 
to be raised or 
lowered. 

1. reactor temperature ("O 
2. reactor pH 
3. reactor level (%) 
4. HCl storage tank 

level after 
finish of HCl 
addition (M lbs.). 

20, The 2nd reaction is 
completed once step 21 
is completed. During 
step 23: 

a. 

b. 

The temperature set 
point is decreased 
to 50*C. 

The reacted mass is better 
known as MBC. During the 
cool period, the slurry mass 
will cool from gSi'C + 2'C to 
a range between 70-85"C 
before it is pumped to the 
slurry tank. 

The "cool' 
started. 

timer is 
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BELLE PLANT - OCTOBER, 1988 
A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

20. (Continued) 

c. Check that the slurry 
tank level is less 
than 45% level. 

d. The raw water automatic 
valve to the inlet of 
the cooler opens to 
the 100% open position 
to cool the batch down. 

e. When the cooler exit 
temperature reaches 
50'C and the slurry 
tank level is below 
45% the sequencer 
will automatically 
advance to step 24. 
The sequencer can also 
ba advanced manually 
to step 25, and the 
batch pumped (̂L/t*. 

f. If the cooling period 
in step 23 exceeds 40 
minutes the "MBC 
reactor sequencer 
time in step" alarm 
will sound. 

21. The sequencer is in step 24 
and the "MBC reactor 
sequencer ready" alarm 
will sound. 

a. Only depress the 
"Advance" button 
if the reactor 
temperature is 
between 50'»-75"C. 

b. When the reactor 
temperature falls to 
within 50"-75"C, 
"Advance" the 
sequencer to step 25. 

KEY POINTS 

A full reactor batch of MBC 
will raise the slurry tank 
level 35%. The maximum level 
in the slurry tank allowable 
before pumping into it is ,5 0'a.-

If the "time in step" alarm 
sounds, the HBC plate cooler 
may not be cooling effectively, 
indicating pluggage. 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER. 1988 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

21. (Continued) 

c. Before the batch is 
pumped out to the 
slurry tank, record 
the: 
1) reactor temperature 

after cooling and 
2) cooler exit 

temperature after 
cooling 

on the MBC reactor 
logsheet. 

22. The sequencer is in step 25. 

a. The reactor recirculating 
valve is closed. 

b. The reactor discharge 
valve is opened. 

c. The pH loop valve is 
closed. 

d. When the level in the 
reactor decreases to 
0%, the sequencer will 
automatically advance 
to step 28. 

The "MBC reactor pH 
loop low flow" panel 
alarm will sound 
because the slurry 
doesn't travel through 
the pH loop on way to 
the slurry tank. 
Acknowledge the alarm 
and proceed. 

KEY POINTS 

The reactor temperature after 
cooling is normally 50"-70"'C 
and the cooler exit temperature 
is normally 50"C. 

The reactor batch is discharged 
to the slurry tank. Both the 
recirculating valve and the 
discharge valve are located 
slightly west of the top of 
the HBC reactor. 

If the reactor level reaches 0% 
and the sequencer does not 
advance, put the mode selector 
in manual and advance to step 
26, 27, and 28. Steps 26 is an 
immediate (spare) step. In 
step 27, the water flush 
counter zeroes. 
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BELLE PLANT - OCTOBER, 1988 
A. DETAILED INSTRUCTIONS 
4. REACTION • 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

23. The sequencer is in step 28. 

a. Ensure the "flush water 

charge to HBC reactor" 
counter has been set at 
the amount specified 
by Supervision. 

b. The process water valve 
is opened and the 
recirculating loop is 
flushed. The water is 
discharged to the 
slurry tank. 

c. The pH loop valve is 
opened for flush out. 

d. When the specified 
amount of water has 
been charged to the 
reactor (the cutoff 
point is reached), 
the water flush 
counter counts out. 

e. Have the HBC operator 
flush out the pH loop 
on the third floor. 

1. shut off the HBC 
reactor pump using 
field switch. 

2. put mode selection 
in manual and turn 
outputs on. 

3. the "MBC reactor 
pump not running 
interlock" will 
come on. 

KEY POINTS 

The "flush water charge to MBC 
reactor" counter is normally 
set at 1700 for a 1700 lb. 
water 
flush for step 28. 

Since the water is charged to 
the reactor and discharged 
from the reactor concurrently, 
the HBC reactor recirculating 
loop and the pH loop are 
thoroughly flushed. 
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OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

23, 

24, 

25. 

e. (Continued) 

4 flush cut the pH 
loop psr SP 15.0. 

after flush out, 
turn the MBC 
reactor pump on 
using field switch. 

Advance the seqfuencer 
to step 29: 

a. The water valve closes. 

b. The pH loop valve 
closes. 

c. The sequencer will 
automatically advance 
to step 30. 

The sequencer is in step 30: 

a. The recirculating valve 
is opened. 

b. The reactor discharge 
valve is closed. 

c. The temperature set 
point remains at 50°C. 

d. The "MBC reactor 
sequencer ready" alarm 
sounds (to indicate 
that reactor is 
ready to start 
another batch of 
HBC). ' 

KEY POINTS 

Step 29 is an immediate step 
en route to step 30. 

The reactor is prepared for the 
next batch of HBC. 
During step 30, the sequencer 
checks to ensure that the 
temperature programmer has 
reached the desired set point. 
This does not mean that the 
actual reactor temperature has 
reached this set point. No 
interlock conditions exists. 
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BELLE PLANT - OCTOBER, 1988 
A. DETAILED INSTRUCTIONS 
4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION 

25. (Continued) 

e. Leave the agitator 
running and N̂  purge 
to the reactor on and 
press the "Advance" 
push button to make 
another batch as 
directed by Supervision. 
Check downstream 
progress to 
coordinate reactor 
batch cycles. 

26. Continue to fill out the 
following paperwork: 

a. 12 hour shift - Wet 
"Benlate" operating 
log 

b. MBC patrol checklist 
c. HBC reactor logsheet 
d. benomyl reactor batch 

logsheet 
e. benomyl dryer logsheet 
f. benomyl patrol checklist 
g. CCR logbook 
h. fork truck safety 

inspection tag 
i. safety equipment 

inspection checklist 

' KEY POINTS 

The MBC operator is responsible 
for the: 

a. MBC partrol checklist 
b. fork truck safety 

inspection tag 
c. safety equipment 

inspection checklist 

The benomyl operator is 
responsible for the: 
a. benomyl dryer logsheet 
b. benomyl patrol checklist 

The board operator is 
responsibile for the rest 
of the paperwork. 
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BELLE PLANT - OCTOBER, 1988 4. REACTION 

4.0 REACTION (Continued) 

4.3 NORMAL OPERATION (Continued) 

ACTION KEY POINTS 

27. Refer to the diagrams on the 
following pages: 

a. MBC reaction system 
b. Slurry tank system 
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BELLE PLANT - OCTOBER, 1988 
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REACTION 

4.0 REACTION 

DIAGRAM: MBC REACTION SYSTEM 
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MBC III. RAW MATERIALS 
OPERATING PROCEDURES B. HANDLING AND STORAGE 
BELLE PLANT - OCTOBER, 1988 6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.1. FUNCTION 

OFD is unloaded from tank trucks spotted at the OPD 
unloading spot near 4-1/2 track. 

Each truck load is about 38,000 lbs. of molten OPD 
(commodity basis) and will last a little over 2 days at capacity 
operation. 

OPD tank trucks are ordered from Du Pont's Chambers 
Works' Plant in Deepwater, N.J. and from Du Pont's Pontchartrain 
Plant in Louisiana. From the time a T/T departs from Chambers 
Works' the truck will arrive at Belle approximately 12-14 hours 
later. Scheduling must be done a minimum of 12 hours in advance 
of the T/T's departure from Chambers Works. The delivery, time 
from Pontchartrain is about 24 hours. 

In case of an unscheduled OPD T/T, AgChem First Line 
Supervisor can receive the Supervisor's approval to order OPD 
T/T by ordering through the diamines CCR (540-3173). 

6.1.1.(a) Protective Equipment for Sampling OPD 

5-E: Chemical gloves attached to chemical suit, boots, 
chemical hood plus supplied air respirator 
(mask). NOTE; Use latex gloves in 
addition to chemical gloves for unloading 
and wear the special Nomex coveralls and Nomex 
hood under the chemical suit. Long (knee-high) 
rubber boots must also be worn. 

6.1.1.(b) Breaking into OPD lines; 

5-E: Chemical gloves attached to chemical suit, boots, 
chemical hood plus supplied air respirator 
(mask). NOTE: Use latex gloves in 
addition to chemical gloves for unloading 
and wear the special Nomex coveralls and Nomex 
hood under the chemical suit. Long (knee-high) 
rubber boots must also be worn. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.2, SKETCH 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.3. ENVIRONMENTAL CONTROLS 

Follow the unloading procedures to clear and isolate the 
unloading line to prevent spillage from the hose while 
disconnecting. 

The OPD unloading area drains to the Waste Treatment 
Plant. They must be notified in case of a spill or leak. 
See section 6.2.1.(b) for PPE requirement when working around an 
OPD spill. OPD should be shoveled into drums and the residual 
washed with hot water. Air sampling must also be conducted in 
the event of a spill. 

If a spill or leak is detected: 

ACTION KEY POINTS 

1. Close tank truck discharge 
valves 6 and 7. 

2. Close pump suction valves 
9 and 11. 

3. Shut down the OPD 
unloading pump. 

4. Notify 'the Waste 
Treatment Plant. 

5. Notify your supervisor. He 
will help you: 

o Barricade the leak or 
spill to prevent 
exposure to others. 

0 Further clean up or 
wash down the spill. 
The spill should be 
shoveled into drums, 
and the residual 
washed to the Waste 
Treatment Plant with 
hot water. 

wear full coverage per 
Chapter ill. B.6.2.1.(b). 

Isolate and minimize the 
leak. 

Don't run it with suction 
valves closed. 

Wear full coverage per 
Chapter III.B.6.2.1.(b) and 
arrange for air monitoring 
samples to be taken. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1, OPD TRUCK UNLOADING 

6.1.4, 

DATE/TIME 

OPERATOR 

DETAILED UNLOADING STEPS 

TANK WAGON NO. 

T/W WEIGHT (GROSS), 

T/W WEIGHT (TARE)_ 

BILLED WEIGHT 

OPD TANK LEVEL (FINAL)) 

OPD TANK LEVEL (INITIAL) 

DIFFERENCE 

USED DURING UNLOADING 

WEIGHT UNLOADED BY LEVEL 

ACTION 

Record initial information 
above. Test the safety 
shower at the OPD spot. 

Check the Bill of Lading 
to be sure it says the 
load is OPD. Stop and 
notify Supervision if 
it doesn't. 

Verify that the tank 
wagon nximber agrees with 
the number of the trailer 
to be unloaded. Also 
check to see if it 
agrees with that on the 
Bill of Lading. If it 
doesn't, stop and notify 
supervision. 

Be sure that the OPD 
tank level is below 
110,000 lbs. (64%). 

Check the product tag on 
the trailer. If it is 
not OPD, do not unload. 
Notify your supervisor. 

KEY POINTS 

Record information on unloading 
checklist. (See Section 6.2.7 
of this procedure for a copy 
of the checklist. 

Tank.high level is 90%. 
A truck load is about 38,000 
lbs. Be sure you have enough 
room to unload. A truck load 
will raise the tank level by 
about 20%. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1. OFD TRUCK UNLOADING 

6.1.4. DETAILED UNLOADING STEPS 

ACTION KEY POINTS 

6. Chock the front and rear 
wheels on both sides and post 
unloading signs. Have 
the driver set his 
brake. 

If the trailer is not 
disconnected from the cab, 
lock the driver's keys 
in the lock box. 

-OR-

8. If the trailer is 
disconnected from the 
cab: 

o Place dolly wheel 
pads under the dolly 
wheels. 

0 Place jackstand under 
the front of the 
trailer. 

o Install a king pin 
lock and tag. 

9. Attach the ground wire to 
the trailer. 

10. Fill out the unloading 
checklist. See section 
III.B.6.2.7. 

Be sure the grounding points 
penetrate the paint for a good 
ground. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.4, DETAILED UNLOADING STEPS 

11, 

12, 

_13, 

14, 

15, 

16. 

17 

18, 

•19, 

ACTION 

Check that the N^ hose 
is clear by opening 
valve 29 and 31 on the 
nitrogen line. Close 
valves 29 and 31 if line 
is clear. 

Put on full coverage per 
Chapter III.B.6.2.1.(b). 

Remove the cap on the 
trailer vent valve. 

Hook up the -flexible 
nitrogen line to the trailer 
Kamloc fitting at valve 33. 

Remove the cap on the tank 
wagon unloading line at 
valve 7. 

Hook up the unloading hose 
at valve 7. Wire down the 
ears on the Kamloc. 

Check the trailer temper
ature gauge ...on the front 
of the trailer. If the 
trailer is 105"C (220»F) or 
above, the OPD in the trailer 
will be molten. If the 
trailer is less than 105''C, 
the OPD will not be entirely 
melted. 

Hook up steam to the trailer 
steam coils by connecting 
the steam hose to valve 4. 

Open valves 2, 4 and 5 to 
start steam flow to the 
coils. Wait til the T/W 
temperature on the front 
gauge is llO'C, then close 
steam valve 2. 

KEY POINTS 

Close valves 30 and 32. 

Wear the Nomex coveralls and 
hood under the chemical suit. 
(The Nomex is necessary to 
provide adequate burn pro
tection in the event of a 
spill or spray). 

Stand away from the cap as you 
remove it. 

Use a new gasket and remember 
the unloading hose is steam 
jacketed and is hot! 

Molten OPD melts at lOS'C. 
Do not unload unless the 
temperature is 110''C or above. 

The trailer is now hot 
enough to unload. 
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HBC III. RAN MATERIALS 
OPERATING PROCEDURES B. HANDLING AND STORAGE 
BELLE PLANT - MARCH, 1987 6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.4. DETAILED UNLOADING STEPS 

ACTION KEY POINTS 

20. Close pump discharge 
valve 13. 

21. ' Tell the control room 
operator that you will 
be blowing N, to the OPD 
tank. Ask him to tell 
you if the storage tank 
high pressure alarm 
goes off. 

_22a. Open Nj valves 34,35, 36, 
38, 39 and 41. Leave open 
until the tank high pressure 
alarm goes off, Then close 
valve 41. 

_22b. Check the nitrogen pressure 
gauge on the T/W. The gauge 
will show 10 to 20 psi. 

23. Be sure pump drain valve 
8 and valve 10 from OPD 
tank car unloading are 
both closed. 

24. Open trailer discharge Check for leaks as each 
valves 6 and 7, unloading valve is opened. 
line valve 9, and pump 
suction valve 11. Open 
valve 13 in the 
transfer line. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.4. DETAILED UNLOADING STEPS 

ACTION 

25. Start the pump. Verify 
that OPD flow has been 
established by checking 

26. Once flow has been 
establish, watch the 
pressure gauge on the T/W. 
The pressure will begin 
to decrease. When the 
pressure decreases, open 
nitrogen valves 29 and 31, 
then trailer vent valves. 
33a and 33b. 

27. Check the OPD storage 
tank level to be sure 
it is rising. 

28. Patrol the line to check 
for leaks. 

29. When the storage tank level 
stops rising and the pump 
gasses, shut off the pump. 

KEY POINTS 

Check unloading line for 
leaks. Record the OPD color 
on the check sheet. 

Nitrogen will flow into 
the trailer. Check the 
N, rotameter on the N^ 
line. It should read 
when flow is going into 
the trailer. If the 
rotameter does not register 
flow, the vent valve may 
be plugged. Shut off the 
unloading pump and determine 
what part of the N^ system is 
plugged. 

The board operator will 
notify the unloader when 
the level begins to rise. 

Check the pressure on the T/T, 
It must not fall below 5 psig. 
(A vacuum will collapse the 
trailer) 

The OPD tank high pressure 
alarm will go off when 
the trailer is empty. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1, OPD TRUCK UNLOADING 

6.1.4. DETAILED UNLOADING STEPS 

ACTION KEY POINTS 

30. Let nitrogen blow 
from the trailer through 
the line for 5 minutes, 
then close pump discharge 
valve 13. 

31. Close truck discharge 
valves 6 and 7. 

32. Close pump suction valves 
9 and 11 and carefully open 
pump drain valve 8 to 
drain residue from the hose 
and pump suction line. 

33. Disconnect the'Kamloc 
fitting on the unloading 
line. Install the "elbow" 
on the end of the unloading 
hose. 

_34a. Open steam bleed valve 3 
and disconnect steam hose 
from T/W. 

34b. In cold weather, blow 
out the steam coils on the 
tank wagon by opening valve 1, 

35. Leave the nitrogen pad 
on the trailer until the 
trailer pressue builds 
up to 10-15 psi. 

36. When the T/W pressure 
reaches 10-15 psig, 
close trailer N^ valve 
33a and 33b. 

Wear full coverage per 
Chapter III .B.6 .2.1. (b);. 

Flush residue to the Waste 
Treatment Plant sump with 
hot water. 

Do this before disconnecting 
the steam hose in cold weather, 
This prevents the steam coils 
from freezing and bursting. 

3608 

ABOOOO 118912/48 



MBC III. RAW MATERIALS 
OPERATING PROCEDURES B. HANDLING AND STORAGE 
BELLE PLANT - OCTOBER, 1988 6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.4. DETAILED UNLOADING STEPS 

ACTION KEY POINTS 

37. Close Nj inlet valve 29. 

38. Open bleed valve 32 to 
bleed pressure from the 
hose. 

39. Disconnect the Kamloc at 
valve 33a. Leave N,. 
pressure on the trailer. 

40. Replace the cap on the 
trailer unloading line. 

41. Remove the ground wire. 

42. Fill out the unloading Do this before the truck 
checklists (Section II.B.2.7.) leaves. 

43. After the truck is 
disconnected, either give 
the driver his keys or 
remove the king pin lock 
from the trailer. 

44. After the cab is connected, 
remove chocks and tell 
the driver he can leave. 

45. Fill out final information 
at the start of the 
checklist. 

46. Place the completed copies 
of the unloading checklist 
in the mailbox in the Wet 
"Benlate" CCR. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.5. 

PROBLEM 

TROUBLESHOOTING 

Can't get Nj flow 
to trailer. 

2. Pump discharge 
pressure won't 
come up to 20 psi. 

3. Hose leaks at 
fittings. 

Can't get OPD flow 
started. Tank level 
doesn't increase. 

0 

o 

PROBABLE CAUSE 

Trailer vent line 
plugged. 

New block and bleed 
is activated. 
Valving not right on 
N, line. 

Unloading line is 
not full. 

Bad gaskets. 
Check gaskets 
prior to unloading. 

o Discharge of pump 
to tank plugged. 

o Pump not running. 

o Plugged lines. 

o Tank truck not 
heated. 

DO THIS 

Hook steaam up to 
trailer. 

Have E&I check N^ 
double block and 
bleed system. 

Shut the pump off 
and wait 30 seconds, 
then cut it-back on. 

Stop transfe,r, 
disconnect the hose, 
and replace gaskets. 

Be sure all tracers 
are hot. Ensure all 
unloading valves 
between truck and 
pump are open. 

Be sure temperature 
is llO'C. Refer to 
III. B.6.2.4. 

o Valve 15 at OPD 
tank is closed. 
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MBC III. RAW MATERIALS 
OPERATING PROCEDURES B. HANDLING AND STORAGE 
BELLE PLANT - OCTOBER, 1988 6.1 OPD TRUCK UNLOADING 

6.1. OPD TRUCK UNLOADING 

6.1.6. EMERGENCY SHUTDOWN 

Shut down the T/T unloading pump in case of emergency, 
i.e., fire alarm, fume alert, plant disaster, power failure, loss 
of nitrogen, broken unloading hose or to lend assistance to an 
injured employee in the area: 

ACTION KEY POINTS 

1. Close truck discharge 
valves 6 and 7. 

2. Shut down the pump. 

3. Close pump suction valves 
9 and 11. 

4. Barricade the area to Wear PPE specified in 
prevent others from 6.2.1.(b). 
exposure. 

5. Notify Waste Treatment 
Plant. 

6. Nofity your supervisor. 

7. See Section III.B.6.2.3. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1988 

III. RAW MATERIALS 
B. HANDLING AND STORAGE 

6.1 OPD TRUCK UNLOADING 

6.1, OPD TRUCK UNLOADING 

6.1.7. OPD T/T UNLOADING CHECKLIST 

The T/T unloading checklists on the following pages must 
be filled out each time an OPD T/T is unloaded. After the T/T is 
unloaded and the checklists have been completed, return the 
completed checklist to the mail box in the CCR. 

) . 
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Raw Materi; 
Unloader: 
Container ' 

Tank Level 
Tank Level 
Subtotal: 
Used Durin' 
Total Unlo. 

1. 

2a. 

al: Date: Time: 
Container Number: 

Type: Tank Wagon 

(Final): lbs. 
(Initial): lbs. 

lbs. 
g Unloading: lbs. 
aded: lbs. 

Verify container contents: 
Bill of Lading 
Container Number 

Tank Car Iso-tank 

• 

(See daily instructions or 
contact your supervision for the number.) 
Sample Container 
Record pH (cyanamide, HCl, caustic containers 
only) using pH ps 

For T/W or iso-tank: 2b. 
Chock wheels 
Jackstand 
Kingpin lock/tag 
Ground wire attached 
Lock up driver's keys 

iper 

For tank cars (T/C): 
Close/lock/tag derail 
Red & blue flag on 
derail 
Chock wheels/set brake 
Ground wire attached 

c 

Rack red light on 
Safety bar 

3. Tank farm scrubber water on for MCF, BI, HCl T/C's and 

MCF/BI iso-tanks. 

( 4. Safety shower working. 

. 5. Vent/inert container. 

6. Hook up unloading hose and pressure test - check for leaks. 

7. Turn on pump and verify product is unloading. 

8. Shut pump off when container is empty. 

9. Clear unloading and inerting hoses. 

10. Close valves on container and disconnect hoses. 

11. Install blind flange or plug or cap on unloading and vent 
valves on container. 

12a. For T/W or iso-tank: 12b. For tank cars (T/C): 
Remove chocks, Remove safety bar 
jackstand, kingpin Retract ramp/amber 
lock and ground light on 
wire Turn placards to 
Return keys to residue 
driver Remove red flag 

Remove ground wire 
Remove red and blue 
derail flags 
Unlock/open derail 

13. Comments (condition of container, items needing repair, 
etc.). 

3C/3 
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( 

c 

CC: -D. n. Claudio-
L. Schottle 

TO: D. A. LANE - C&P - CHAMBERS WORKS 
OR 
IT. P. COOb - PD - PONTCHARTRAIN 

FROM: C. L. BALDWIN - AG - BELLE 

BELLE OPD TANK WAGON CHECKLIST 

TANK WAGON » 

BEFORE UNLOADING: DATE / / ; TIME AM/PK; UNLOADER ^ 

1. All caps/plugs in place & ears closed? OK NO (Circle one) 
Comments: 

2. OPD found between last unloading valve and caps? YES NO (Circle one) 
Comments: 

3. OPD found between N_/vent valve and caps? YES NO (Circle one) 
Comments: 

4. Front temp, gauge work? YES NO Comments: 
' Back temp, gauge work? YES NO 

5. Shell N2 pressure gauge works? YES NO Comments: 
yent N, pressure gauge works? YES NO 

6. Are there any steam coil leaks? YES NO 
Comments: 

DURING UNLOADING: DATE / / ; TIME AM/PM; UNLOADER 

1. What is the OPD color in the sich: lass? (Circle one number) 
0 1 2 3 4 ' ' 5 6 7 8 

Clear Pink Red Purple Black 

AFTER UNLOADING: DATE / / ; TIME AM/PM; UNLOADER 

1. Are all valves closed tightly? YES NO 
Comments: 

2. Are all caps/plugs closed tightly? YES' NO . 
Comments: 

3. Did the trailer pressurize to 20 ps.ig? YES tl" 
Comments: 

4. Is the back of the trailer clean after unloading? YES NO 
Comments: 

5. Were the panel steam coils blown with air to prevent freezing? 
YES NO 
Comments: 

6. Other comments: 

CLB/PWT/bjs ' h Q ^ H 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.01 FUNCTION OF OPERATION 

The MBC slurry from the MBC reactor is cooled by 
circulating through an external plate cooler. The cooled 
HBC slurry is pumped to the slurry tank via the external 
plate cooler. From this point on, the MBC process is 
continuous. The slurry is pumped (Moyno filter feed pumps 
are used to pump the slurry from the ground floor to the 4th 
floor) at controlled rates to a variable speed, vacuum, belt 
filter. The slurry is filtered and the cake washed twice 
with approximately 40-45°C process water to remove 
impurities. Treatment of the filtrate mother liquor, or MBC 
waste brine, is discussed in the operating procedure 
entitled, "Treatment of MBC Waste". 

5.02 FILTERING ZONES 

The straight line filter has two filtering zones: 

1. Mother liquor from the first zone is neutralized with 
caustic in an agitated waste neutralization (WNT) tank 
and pumped to either the Calgon unit (Bldg. 305 - East 
Calgon) or to the BBT tank (Benlate* Brine Treatment 
tank). The BBT tank gives the treatment of the MBC Waste 
brine a great deal of flexibility in handling the waste 
brine. Refer to the "Treatment of MBC Waste" operating 
procedure for additional information. The letters WNT 
will be used in lieu of Waste Neutralization Tank. 

2. Hother liquor from the second zone is returned aa the 
first cake wash. 

3. Heated process water used to wash the filter cloth is 
returned as the final cake wash. The process water is 
heated by a pic water system located on the east end of 
the straight line filter on the 4th floor. The filter 
cloth wash is necessary in preventing the filter cloth 
from blinding with MBC solids. 

A vacuum pump pulls vacuum on the MBC slurry that 
is t>eing filtered. The beat filter operation is obtained 
with a vacuum of 5-10" Hg on the MBC slurry (east) end and 
10-15" Hg on the cake wash (west) end and with a cake 
thickness of 3/8" to 3/4". The cloth must be washed 
completely clean of all residual cake or the cloth will 
blind. 

Wet filtered cake drops into a screw conveyor (on 
the west end of the filter) and is discharged to the HBC 
dryer feed screw (on the west end of the MBC dryer on the 
third floor). 

45ao 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.03 SUPPLEMENTAL EQUIPMENT DESCRIPTION 

Equipment description is located in Chapter II., 
however, additional information is given: 

D.A.3-4-1 STRAIGHT LINE FILTER 

Horizontal belt type filter, approximately 4 ft. wide x 9 
ft. long having a minimum of 28 sq. ft. of active filter 
area to filter and wash 7500 pph of 15% suspended solids 
slurry (approximately 13 gpm) to produce 2220 pph of wet 
filter cake (approximately 50% solids). Water wash will be 
sprayed on the cloth to remove residual cake following 
solids discharge. Recycled cloth wash together with 
additional fresh water will be used as the final cake wash 
to remove mother liquor and wash filtrate. This final wash 
is reapplied to the cake as the initial wash. Cake 
discharge will be by scraper. 

Filter medium will be a monofilament polypropylene type with 
an air permeability of approximately 25 cfm/sq. ft. with 
Velcro material used to fasten the ends of the filter cloth 
together. 

Filter will be furnished with feed box, two wash headers or 
wash distributors, compartmented suction box to provide 
removal of mother liquor filtrate, initial wash filtrate, 
and final wash filtrate, scraper, and filter medium spray 
showers. Vertical splash shields will be provided to catch 
cover shower splash. 

Filter drive will provide for 1 ft./min. to 10 ft./min. belt 
speeds. At full capacity, these speeds will provide cake 
thickness variation of 1/8 in. to 1-1/4 in. 

Hycar rubber with Dacron* reinforcing shall be used for the 
filter belt. All metal parts in contact with process 
materials will be Monel. All structrual steel and other 
external carbon steel must be painted per Du Pont System 
#109X. The light mint green paint will provide the filter 
with anti-corrosion protection against chlorides present in 
the brine. 

Vendor to furnish 5 HP U.S. Motor or equavilent varidrive, 
10-1 ratio, to give belt speed of 1.1-11.4 PPM complete with 
sprockets, chain and chainguard with 3 HP, 440V, 3 phase, 60 
cycle motor. Motors purchased by Vendor must be totally 
enclosed and in accordance with Du Pont Specification 
4514R5. 
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MBC IV. OPERATING PROCEDURES 
OPERATING PROCEDURES A. DETAILED INSTRUCTIONS 
BELLE PLANT - OCTOBER, 1982 5.0 FILTRATION 

5.0 FILTRATION 

5.03 SUPPLEMENTAL EQUIPMENT DESCRIPTION (Continued) 

Modifications to the straight line filter include: the 
installation of a cylindrical helical roller on either end 
of the straight line filter to guide the filter cloth to 
follow the hycar rubber belt; filter cloth with Velcro 
material is used to fasten the ends of the filter cloth 
together; and the discharge chute on the west end of the 
filter extends to a level even with the upper side of the 
filter cloth to prevent MBC from falling onto the floor. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

5.0 FILTRATION 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.1 START-UP 

ACTION 

1. Refer to straight line filter 
start-up check in Chapter IV. 
3.3a and check out the straight 
line filter. 

2. Refer to cake wash pump 
start-up check in Chapter 
IV.3.3.b and check out the 
cake wash pump. 

3. Refer to cloth wash pump 
start-up check in Chapter 
IV.3.3.C and check out the 
cloth wash pump. 

4. Start the WNT (Waste Neutra
lization Tank] pump and start 
the WNT agitator using the 
field switches located by 
the WNT on 1st floor. 
a. Turn the pH meter for the 

WNT pH conrol on (located 
in the CCR). 

b. Ensure seal flush is on to 
the pump. 

5. Open the following manual 
valves: 
a. filter separator 
b. cake wash tank discharge 
c. cloth wash tank discharge 
d. WNT discharge 
e. caustic inlet valve to 

the WNT 
f. process water to the 

filter 
g. WNT inlet, circulation 

line.and pH loop on the 
WNT 

h. raw water to the condenser 

KEY POINTS 

Detailed information for 
D.A.3-4-1 "Straight line 
filter" start-up is 
located in section 3.3.a. 

Detailed information for 
D.A.3-6-5 "Cake wash pump" 
start-up is located in 
section 3.3.b. 

Detailed information for 
0.A.3-6-8 "Cloth wash 
pump" start-up is located 
in section 3.3.c. 

The WNT pump pressure 
range of normal operation 
is 65 to 85 psig. 

The pH meter control 
operates the automatic 
caustic valve to the WNT. 

The seal flush normally 
runs at 1.5 gph. 

These manual valves must 
be opened during the 
filtration operation or 
flow will be blocked to a 
key part of the filtration 
step. 
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HBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.1 START-UP (Continued) 

ACTION 

6. Ensure that the following tanks 
maintain 50% level after 
filtration system is started 
up: 
a. cake wash 
b. cloth wash 
c. WNT 

7. Ensure that the slurry 
tank agitator is running. 

8. Vacuum pump operation 
check out: 
a. open valve on vapor 

line to pump 
b. open valves to the level 

gauges 
c. open process water 

valves to vacuum pump 
and separator 

d. pump seal on 
e. water flow to separator 

must be set at 1 gpm 
(use rotameter to 
adjust flow). 

f. open water valves 
(inlet and exit) on 
the heat exchanger. 

g. Open valves in the 
vacuum pump system's 
circulation loop. 

9. Discharge screw operation 
check out: 
a. hold the discharge 

screw test field switch 
in the run position. 

b. tbe screw must be 
rotating so HBC wet 
cake moves toward the 
center of the screw. 

c. if screw direction is 
opposite than normal 
(i.e. product movement 
is toward the ends of 
the screw) shutdown the 
discharge screw and 
contact Supervision. 

4534 

KEY POINTS 

The HBC patrol checklist 
must be performed a 
minimum of twice .per 12 
hour shift. Approximately 
every 2 hours, the MBC 
equipment must be 
patrolled in case leaks, 
spills or equipment 
failure develop. 

The vacuum pump for the 
MBC straight line filter 
is located on the fourth 
floor, NE of the straight 
line filter. 

The water provides cooling 
medium in the exchanger. 

The discharge screw is on 
the straight line filter's 
west end. 

MBC product will plug the 
screw if the wrong 
rotation is used. E&I 
will check out if motor's 
leads were reversed when 
motor was installed and 
E&I will correct problem. 
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IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.1 START-UP (Continued) 

ACTION 

9. (Continued) 

d. refer to SP 12 for 
cleaning the MBC 
discharge screw if HBC 
wet cake build-up is 
evident. 

10. Straight line filter rotation 
check out: 
a. hold the straight line 

filter drive motor field 
switch in the run position 
to start up the filter. 

b. request Maintenance inspect 
the drive motor to determine 
if equipment is properly 
lubricated. 

c. request Maintenance inspect 
the drive belt to ensure that 
belt is not too tight. The 
direct-connected couplings 
must be properly aligned 
and balanced to prevent 
vibration and reduce wear 
on motor bearings. 

KEY POINTS 

d. if the equipment passes 
Maint. or E&I inspection, 
the filter will be moving 
towards the discharge 
(west) end of the filter. 
If filter and hycar belt 
are moving in the opposite 
direction (i.e. toward the 
slurry or east end) shutdown 
the filter and contact 
Supervision immediately. 

If the motor makes a 
humming noise when the 
field switch is depressed 
in the run position, but 
does not start, have E&I 
inspect for loose con
nection or blown fuse in 
the wiring or control 
apparatus. 

Note; The filter drive 
motor is inter
locked to the 
HBC conveying 
system, i.e. the 
filter will not 
run if the convey
ing system and cake 
and cloth wash 
pumps are down. 
Ask benomyl 
operator for 
assistance in 
holding test button 
during check out. 

If filter is running in 
opposite direction, HBC 
slurry will spill onto 
the floor and create a 
islipping hazard. E&I 
will check out if motor's 
leads were reversed when 
motor was installed and 
E&I will correct the 
problem. 
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IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.1 START-UP (Continued) 

ACTION 

11. While the straight line 
filter is running: 
a. ensure that filter 

cloth is tight and lays 
across the belt smoothly. 

b. inspect the filter cloth 
for rips, tears or Velcro 
ends not .,fastened. Contact 
Maintenance if the inspection 
turns up any rips, tears or 
unloosened ends. 

c. inspect that filter cloth is 
lined up with the E. and W. 
end helical pulleys which 
guide the filter cloth for 
proper alignment. Contact 
Maintenance if the helical 
pulleys or filter cloth are 
not lined up properly. 

d. using the water hose directly 
above the slurry feed trough, 
open the quick opening manual 
valve and thoroughly spray 
water over the entire upper 
portion of the filter cloth. 
Also wash out the slurry 
feed trough; and cake and 
cloth wash troughs. Watch 
the cloth and cake wash 
tank level gauges and 
maintain a 50% level by 
using water hose. 

KEY POINTS 

The straight line filter 
is a key point ih removing 
water and impurities from 
the HBC slurry. If unit 
is not operating properly, 
the potential of wet.MBC 
(out-of-spec. MBC due to 
high water) and/or MBC 
high in chlorides (out-of-
spec MBC due to high 
chlorides] exists. Holes 
or rips in the filter 
cloth allows fine MBC 
solids to transfer through 
the filter's cake and 
cloth wash tanks and 
possibly to the Calgon 
unit or to BBT tank. 

The filter cloth must be 
totally saturated with 
water. The water will 
begin to fill the cake 
and cloth wash tanks and 
WNT. 
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5.0 FILTRATION 

5.0 FILTRATION 

5.1 START-UP (Continued) 

ACTION 

11. (Continued) 

e. Following the start-up 
sections referenced in 
Chapter IV, start-up 
the MBC equipment in the 
following order below; 

Order of 
Start-up 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

KEY POINTS 

The straight-line filter 
is interlocked on the 
MBC grinding, conveying 
and storage equipment. 

Equipment 

Storage bin rotary valve 
Pneumatic conveying blower 
Dryer outlet blower 
Pulverizer. 
Dryer dust collector rotary 
valve 
Dryer dust collector screw 
Inlet blower 
Dryer drive motor 
Pic water heater 

Chapter IV. 
Section 

7. 
7, 
6. 
7, 

6. 
6, 
6. 
6. 
5. 

Vacuum pump 

Cake wash pump 

Cloth wash pump 

Filter drive motor 

Dryer feed screw 

5.1 

3.3.b 

3.3.C 

5.1 

6.1 

The pic water heater 
is on the 4th floor, 
E. of the filter. 
Adjust pic water 
temperature to 130'F 
by opening steam 
valve wider or 
throttling down steam 
on pic water set-up. 
Ensure water is 
flowing through 
system. Thermometer 
is on N. side of pic 
water set-up. Refer 
to SP21 for addition
al information. 

Refer to Section 5.1, 
step 8. 
Perform start-up 
check 
Perform start-up 
check 
Refer t o S e c t i o n 5 .1 
S t e p s 10 and l l . a - d . 
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IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.1 START-UP (Continued) 

II. (continued) 

Order of 
Start-up 

15. 

16. 

Equipment 

Filter discharge screw 

Filter feed pump 

17. WNT pump and agitator 

ACTION 

12. With the MBC equipment 
running, the straight line 
filter drive motor will stay 
on without holding the field 
switch in the run position. 
Inspect the water flowing 
to the cake and cloth wash 
troughs. If the %^ter is 
flo%'ing freely into the 
troughs and onto the filter, 
proceed to step 13. 
If the water flow is restricted, 
there is a plug in the cake or 
cloth wash line. Refer to 
SP17 if any pluggage existe. 

13. The vacuum pulled on the 
straight line filter can 
be checked out to determine 
If adequate vacuum exists: 

Chapter IV. 
Section 

5.1 Refer to Section 5.1 
Step 9. 

5.1 "rtie filter feed pump 
la on the 1st floor 
NE of the process 
water tank. There 
are two Moyno filter 
feed pumps. . To start 
the pump, depress the 
field switch which is 
located E. of the E. 
Monyo pump. Ensure 
valving is lined up 
for proper flow 
through E. or W. 
pump, whichever is in 
use. 

5.1 Refer to section 5.1 
step 4. 

KEY POINTS 

Up until step ll.e. the 
filter drive motor waa 
interlocked because the 
MBC conveying, grinding, 
drying and storage 
equipment was down. Since 
the equipment was started 
up in Step ll.e the drive 
motor will run con
tinuously as long aa the 
field switch is in the 
run position and the 
first 13 pieces of equip
ment in step ll.e remain 
on. 
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5.0 FILTRATION 

5.1 START-UP (Continued) 

ACTION 

13. (Continued) 

a. 1st wash header vacuum 
will be in the 10-16" Hg 
range. The vacuum gauges 
are on the 4th floor by 
handrail near E. end of 
filter. 

b. 2nd wash header vacuum 
will be in the 5-10" Hg 
range. 

c. if inadequate vacuum is 
being pulled, check to see 
if the water is pulled off 
the cloth. Check tbe 
vacuum hoses and inspect 
for leaks or loose hose 
clamps. If hoses need 
attention, contact 
Maintenance, inspect the 
belts on tbe vacuum 
header for leaks and 
have Maintenance correct 
the problem. Oo not proceed 
until the inadequate vacuum 
problem is resolved. 
Contact Supervision of 
vacuum problems. 

d. if vacuum meets ranges 
specified in step 13.a and b, 
proceed to normal operation 
in section 5.2. 

KEY POINTS 

The 1st wash header is 
the area underneath the 
cloth wash trough. 

The 2nd wash header 
area is underneath the 
cake wash (center) trough. 

Inadequate vacuum on the 
filter may cause MBC to 
go out-of-spec. Wet 
MBC or HBC high in 
chlorides may be due to 
inadequate vacuum. Refer 
to atep 11's key point. 
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5.0 FILTRATION 

5.2 NORMAL OPERATION 

ACTION 

1. Follow the Filtration Start-up 
Section 5.1. 

2. Lining up the filter feed pump; 
If all the steps outlined in 
Section 5.1 Step ll.e have 
been performed and the MBC 
equipment is started up: 
a. ensure there is material 

in the slurry tank (either 
MBC slurry or water) i.e. 
tbe MBC slurry level is 
greater than 5%. 

b. open the manual valves 
on the bottom of the HBC 
slurry tank and on the 
suction and discharge side 
of the filter feed pump. 

c. ensure the drain valves on 
the discharge side of the 
filter feed pump are 
closed and bull plug is 
inserted in each drain 
opening. 

d. the filter feed pump, 
already running, will 
pump the HBC slurry 
up to the fourth floor. 

e. Adjust the filter feed 
pump speed by using the 
"filter feed pump speed" 
controller in the CCR 
to obtain a cake thickness 
of 3/8" to 3/4" on the 
filter. If "filter feed 
pump speed' controller 
malfunctions, obtain 
E&I assistance to check 
the flowmeter (on 2nd floor 
E. of the benomyl blender 
scale on the I beam) and 
the controller in the CCR. 

KEY POINTS 

The filtration start-up 
Section details the steps 
necessary to start-up the 
straight line filter. 

This will remove' the 
interlock conditions on 
the straight line filter. 

During normal operation, 
MBC slurry Is pumped to 
the filter. However, if 
an acid wash was per
formed in the MBC reactor, 
the neutralized acid wash 
must be sent to the WNT 
per SP 6 "Acid Washing the 
MBC reactor". 

The plugs are inserted to 
prevent a spill if the 
manual drain valve was 
left Inadvertently open. 
The drain plugs are 
normally only removed to 
insert a water hose to 
unplug HBC slurry at the 
plug. 

The producton rate speci
fied by Supervision will 
determine the speed of 
the filter feed pump. The 
filter feed rate will nor
mally vary from 40% to 70% 
depending on production 
rates. Supervision will 
provide this information. 

4510 

ABOOOOl 18912/65 



MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1962 

IV. OPERATING PROCEDURES 
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5.0 FILTRATION • 

5.0 FILTRATION 

5.2 NORMAL OPERATION (Continued) 

ACTION KEY POINTS 

2. (Continued) 

f. Depending on the filter feed 
pump speed adjustment: (a.) the 
variable drive motor speed 
will have to be increased 
or decreased to maintain 
a 3/8" to 3/4" cake thickness 
on the filter and (b.) the 
inlet damper will have to 
be adjusted per the "HBC 
Filter Speed vs. Inlet Dryer 
Flow" graph on the following 
page. 
(1) board, operator obtains 

filter feed rate (either 
verbally or written 
instructions from 
Supervision). 

(2) board operator adjusts 
"filter feed pump speed" 
controller to desired 
setting. 

(3) board operator reads 
the graph "MBC Filter 
Speed vs. Inlet Dryer 
Air Flow" and with the 
filter feed pump speed 
(%) on X-axis, reads 
directly to the right 
till the curved line is 
reached. Then go down 
to the Y-axis to determine 
the manometer setting 
at the inlet blower. 

(4) board operator notifies 
the (by P.A.) MBC 
operator at what setting 
the manometer must read 
at the desired filter 
feed rate to maintain 
a safe non-explosive 
atmosphere in the HBC 
dryer. 

(5) the HBC operator will 
adjust the damper on the 
4th floor by the inlet 
blower until the desired 
manometer reading is 
obtained. 

4511 

The variable drive motor 
speed can be adjusted 
using the variable drive 
speed controller .on the 
NW end of the filter 
above the handrail. The 
filter can be adjusted 
from 1 ft./min. to 
10 ft./min. to obtain the 
desired 3/8" to 3/4" 
cake thickness. 

This step is critical 
to maintain the proper 
amount of air flow 
through the damper 
and into the MBC dryer 
to prevent an explosive 
atmosphere from forming 
in the dryer. The graph 
is on the next page. 

The manometer reading can 
be obtained by determining 
at what height the brown
ish-red oil is at. 

ABOOOOl 18912/66 



o 
CM 
m 

5" 

—.̂  

M 

i 

C 

gypTlpr—i^i^MP—w» > ! — • • • • • » — « > • • • — > • — — • • > • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • P w « « e — * > w T ' » e • •—• •< * • •» • • • • • "^Mi 

Ba:SSSsas::E:::::iif;L^JWiiI^c;:r.lf.t::::?:Si:::^^^ 

•Mi»»f i i iH*«»M>«eMM«e • • • • • • — » • • • • • • • • • 

F*«feMi>*i9"""*«"*!>«iBB"apMZppippppppi 
••••ppaufiawPPaaepapappappKva »••«•••••••••! 
MaaebefevfPPPpaBapapepppaeaBpa •••«•••• appppi 
fae>»e»apliMp»»pppa»eppp«»p»ai«—leaaaaaai 

••••«••appaappapppppppppappvp 
)•••••«ipppBpppppppp«a«BPPpap 
tapvPpapPPappppppBPPiPPPPBpea 
••••pasappaeBBBapppaaaMaaaaaa 
••laaaaaaaBPBBBaaaaaaaaiiaaaa 
laaaBBaaaBaaaaaaaaaaaaaaaaaBB 
laaBBaaaaaaaaaBaaaBaaaaaBaaia 
•••BaaiaaaBBBBBBBBBBsaaaBBBBa 
•aiaaisBBBBBBBBaaBaasaaiBaspB 
lapaaaiBBaBaaaKBataasBaBBBvia 

^•^»rr#*aaaaB»ab^-sai.«a'.il *r--JB«J[ 

ABOOOOl 18912/67 



MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.2 NORMAL OPERATION (Continued) 

ACTION 

3. Adjust the feed distributor to 
ensure that cake is uniform 
across the width of the filter 
cloth. 

4. Adjust the wash rate to 
maintain a flow of 5 gpm. 
Also ensure that water is 
overflowing evenly over the 
entire width of the cake 
and cloth wash troughs. Check 
clarity of cake wash (excessive 
solids indicate a tear in 
the cloth). 

5. Check tanperature of wash: 
a. 1st wash temperature is 

40-50"C. 
b. 2nd wash temperature is 

30-40'C. 

6. Maintain cake wash tank and 
cloth wash tank levels at 
50% by adjusting water flow 
to the wash. Check cloth 
wash spray underneath west 
end of filter for proper 
operation. If spray is not 
hitting the cloth with enough 
volume, (i.e. water is 
trickling out the nozzle) 
increase pic water supply. 
Occasionally, the cloth wash 
Bpray noazle becomes plugged -
contact Maintenance to remove 
nozzle and clean nozzle. 

7. Ensure a constant level is 
maintained in the separator 
and the WNT. If the level 
continually decreases, 
increase the water flow and 
check for leaks. 

KEY POINTS 

Uneven distribution of the 
slurry/wet cake may be 
detrimental in achieving 
low (5-16" Hg) vacuum. 

Wash water removes 
impurities (excess OPD 
and chlorides) from the 
MBC cake. If the Control 
Lab ever reports high 
chlorides in MBC, log 
info, in CCR logbook and 
adjust wash rate to 5 gpm. 
Contact Supervision. 

Although MBC is 
essentially insoluble in 
hot or cold water, the 
wash water must be 
warm (30-50'C) to rapidly 
dissolve any impurities in 
the MBC. 

For best operation of the 
filter, 50% level in the 
tanks is desired. 

Pic water system is at the 
E. end of the filter. 
Maintain the pic water 
system between 122-130"P 
by adjusting steam and 
water flow rates. Refer 
to SP21 for pic water 
heater operation. 

The unit runs best with a 
constant flow. If the 
WNT level remains con
stant, there will have to 
be less adjustments made 
at the Calgon unit. 
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5.0 FILTRATION 

5.0 FILTRATION 

5.2 NORMAL OPERATION (Continued) 

ACTION 

8. Check vacuum operation: 
a. Ist wash header vacuum 

e 10-16" Hg 
b. 2nd wash header vacuum 9 

5-10" Hg 
c. refer to start-up section 

5.1 step 8 for proper 
vacuum operation. 

KEY POINTS 

Refer to start-up Section 
5.1 step 13 for trouble
shooting techniques on 
poor vacuum. Poor vacuum 
(less than 5" Hg) 
indicates a thin cake, air 
leakage through filter 
hoses. 

9. Monitor the cake discharging 
off the cloth (on the W. end of 
the filter) into the dryer 
discharge screw. If discharge 
screw is coated with HBC 
(greater than 1/2" layer of 
HBC in the screw) clean the 
screw per SP 12. 

10. Honitor the slurry feed onto 
the E. end of the filter cloth. 
Use water hose to spray water 
into slurry feed trough and 
unblock any plugged feed 
openings. If forming box 
needs adjustment, follow SP 18. 

If slurry is falling off the 
E. end, ask the board operator 
to reduce the filter feed rate 
and adjust the variable speed 
drive and dryer damper 
accordingly. Refer to step 
5.2.f in this section for 
filter feed pump speed adjust
ment and dryer damper adjust
ment. 

The cake will fall across 
the width of the filter 
cloth into the screw. If 
the cake is falling off 
the edges of the cloth, 
locate the problem 
(raised edge guides, mis
aligned scraper, or too 
thick a cake) and correct. 
If Maintenance assistance 
is required, contact 
Maintenance. 

The slurry must feed the 
filter cloth in a uniform 
manner for best operation. 
Feed must be through each 
opening in the feed box 
and the slurry must drop 
onto the cloth so the 
width of the cloth is 
covered with slurry, 
except for 2" from each 
edge. As the slurry 
settles out, the entire 
width will be covered. 
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5.0 FILTRATION 

5.2 NORMAL OPERATION (Continued) 

ACTION 

11. Patrol the filtration equipment 
routinely. The filter discharge 
screw must be cleaned out six 
times (minimum) per 12 hour 
shift to avoid pluggage in 
the screw. 

KEY POINTS 

Fill out the MBC patrol 
checklist twice per 
12 hour shift. Refer to 
SP 12 for cleaning the 
screw. 
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5 . 0 FILTRATION 

5 . 0 FILTRATION 

DIAGRAH: FILTER SYSTEM 

FILTER srsr£-/^ 
iMor T» KtlLS) 

WTS 
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5.0 FILTRATION 

DIAGRAH; Straight-Line Filter 
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5.0 FILTRATION 

5.0 FILTRATION 

5.3 NORMAL SHUTDOWN 

ACTION 

1. Wash out the slurry tank 
when the MBC shutdown begins: 
a. Acknowledge the "Slurry 

tank low level" alarm 
b. Wearing cotton gloves 

and goggles, climb the 
MBC slurry tank platform 
ladder. Chain-off the 
platform and loosen all 
of the wing nuts (except 
for one) on the metal 
plate manhole cover on 
top of the slurry tank. 
Slide the plate to the 
right side and using a 
flashlight look into the 
slurry tank. 

c. Using the water hose 
(located behind the blender 
scale's I-beam), spray water 
down the sides of the inside 
walls of the slurry tank. 
Remove MBC slurry from the 
agitator shaft and blades. 
As the water-slurry mixture 
is pumped to the filter, 
continue to rinse out the 
bottom of the slurry tank. 

2. After all the slurry and 
water has been pumped out 
of the slurry tank, stop 
the slurry tank agitator. 
Acknowledge the "Slurry 
tank agitator not running" 
alarm in the CCR. 

3. Leave the water hose running 
inside the slurry tank until 
the water-slurry mixture has 
turned clear. It will normally 
take 30 minutes for tbe mix
ture to turn clear. ,_,_ 

4519 

KEY POINTS 

Whenever a shutdown is 
performed the filtration 
equipment must be. 
thoroughly washed to 
prevent the cloth from 
blinding and lines from 
plugging. 

The alarm will sound in 
the CCR. 

When looking into the 
slurry tank, do not 
stick your head into 
the slurry tank. The 
plane of the flange 
that the manhole cover 
rests on must not be 
broken with the operator's 
head or feet. Use the 
flashlight to see inside 
the slurry tank. The 
level will be below the 
agitator blade. 

Ba"ng the water hose above 
the overhead piping to 
prevent a tripping hazard, 
(use ladder safety 
techniques covered in 
Belle Safety Manual 
Procedure No. G-1.) The 
water-slurry mixture will 
turn clear after about 30 
minutes of washing. 

The field switch for the 
agitator is by the 
stairs on the south side 
of the slurry tank on 
second floor. 

The water hose will 
provide additional water 
needed to wash out the 
filtering equipment 
downstream. 
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5.0 FILTRATION 

5.0 FILTRATION 

5.3 NORMAL SHUTDOWN (Continued) 

ACTION 

4. Using the field switch, shut 
off the filter feed pump. 

5. Insert water hose into water 
spud connection on suction 
side of the cake and cloth 
wash tank pumps. Turn water 
on to flush lines upstairs 
to the filter. 

6. Inspect cake and cloth wash 
troughs on filter. Once the 
wash has turned clear (about 
15 minutes) close the discharge 
valve on the cloth wash pump 
discharge side in order to 
rinse out tbe cloth wash tank. 

7. Using the water hose above 
the slurry feed trough, hose 
down: 
a. the slurry feed trough, 
b. the cake and cloth wash 

troughs, . 
c. the straight-line filter 

frame 
d. the entire upper surface 

of the filter cloth being 
careful not to get any 
water into the dryer 
discharge screw. 

8. Using tbe field switches 
located beside the specific 
equipment listed, shutdown 
the following equipment in 
the order listed below: 
a. filter drive motor 
b. filter discharge screw 
c. cloth wash pump 
d. cake wash pump. 

KEY POINTS 

There are 2 field switches 
for the filter feed pump; 
1st floor - by E. Moyno 
filter feed pump. 
4th floor - on N. wall, 
north of the filter . 
platform. 

Inspect cake and cloth 
wash troughs on the 
filter. Clear wiater 
indicates that solids 
have been purged from 
the system to the WNT. 

The tanks must be cleaned 
thoroughly to prevent 
any MBC fine solids to 
plug up the lines upon 
start-up. The cake wash 
tank and WNT are also 
washed out. 

This will prevent any 
pluggage upon start-up. 

Do not allow water to 
go into the dryer dis
charge screw because 
water in the dryer will 
plug the dryer screw and 
dryer plus out-of-spec. 
MBC (high moisture] 
would be made. 

Shutdown each piece 
of equipment in the order 
listed to avoid interlock 
from engaging. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 PILTRATION 

5.0 FILTRATION 

5.3 NORMAL SHUTDOWN (Continued) 

ACTION 

9. Hose down the upper surface 
of the filter cloth, east of 
the cloth wash trough, while 
holding the field switch for 
the drive motor in the start 
position. This ensures a 
clean filter cloth. Hose . 
down the filter for five 
minutes. 

10. Shut off the cloth wash spray 
which uses the pic water system 
on the 4th floor, east of the 
filter. 

11. Shut off the vacuum pump. 

12. Shut down the WNT agitator 
and the WNT pump. 

13. Refer to the normal shutdown 
procedures for shutdown of 
HBC equipment on the following 
page. 

KEY POINTS 

The drive motor will 
only run if the test 
button is held down 
because the discharge 
screw, cloth and cake 
wash pump interlocks 
are engaged. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.3 

Order of 
Shutdown 

1 

2 

10 

11 

NORMAL SHUTDOWN (Continued) 

MBC Filtration, Drying, Grinding and Storage Shutdown 

Below is a list of which equipment to shutdown (in 
order) when the MBC equipment is shutdown due to; 
instructions from Supervision; MBC storage bin is full 
(greater than 3.0 ft. outage); or a mechanical shutdown is 
required. 

Equipment - location of field Switch 

MBC slurry tank agitator - 2nd floor 

Refer to Chapter IV 
Section 

Filter feed pump - two field switches 
1} by E. Moyno filter feed pump on 

on 1st floor 
2) on N.'wall, north of filter platform, 

4th floor 

Filter drive motor - NW corner of 
filter 

Filter discharge screw - MW corner of 
filter 

Cloth wash pump - two field switches 
1) 4th floor, N. of filter 
2} 2nd floor, by cloth wash pump 

Cake wash pump - two field switches 
1) 4th floor, N. of filter 
2) 2nd floor, by cake wash pump 

Cloth wash spray - manual valves by 
the 4th floor pic water sytem 

Vacuum pump - 4th floor by vacuum 
pump 

WNT agitator and WNT pump - 1st floor 
by WNT 

Dryer feeder screw - two field switches 
1) 4th floor 
2) 3rd floor 

Dryer i n l e t blower - 4 th f l o o r by 
i n l e t blower (Allow t h e d rye r d u s t 
c o l l e c t o r t o run ou t ) 
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5 .3 s t e p 2 

5 .3 s t e p 4 

5 .3 s t e p 8 

5 .3 s t e p 8 

5 .3 s t e p 8 

5 .3 s t e p 8 

5 .3 s t e p 10 

5.3 s t e p 11 

5 .3 s t e p 12 

6 .3 

6 .3 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.3 

Order of 
Shutdown 

12 

13 

14 

15 

16 

17 

18 

19 

NORMAL SHUTDOWN (Continued) 

MBC Filtration, Drying, Grinding and Storage Shutdown 

Equipment - location of field Switch 

Dryer drive motor - 3rd floor by dryer 

Refer to Chapter IV 
Section 

20 

Dryer Outlet blower - use the field 
switch on the roof (in case of emergency 
shutdown there is a field switch for 
the outlet blower on the 4th floor) 

Dryer Dust Collector discharge screw-
on roof beside the east end of the 
D/C discharge screw 

Dryer Oust Collector discharge rotary 
valve - two field switches: 
1) on roof beside east end of O/C 

discharge screw 
2) on 4th floor, beside the dryer 

D/C discharge rotary valve 

Dryer discharge rotary valve (valve is 
on 2nd floor above the pulverizer) -
switch is beside the pulverizer 

Pulverizer (2nd floor by pulverizer) 

N2 to pulverizer (N2 supply valve is 
beside the pulverizer) 

Pneumatic conveying blower - use the 
field switch on the roof beside tbe 
MBC storage bin (in case of emergency 
shutdown there is a field switch for 
pneumatic conveying blower on 4th 
floor) 

Storage bin rotary valve - beside 
storage bin on roof 

6.3 

6.3 

6.3 

6.3 

7.3 

7.3 

7.3 

7.3 

7.3 
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MBC 
OPERATINS PROCQXJRBS 
EELIB PLANT - OCTOBER, 1982 

IV. OECRATING PROCEDURES 
A. DEMAILQ) INffTRUCTIONS 

5.0 FlUTRATION 

5.0 FUffRATICN 

5.4 Interlodca and Alarms - Refer txj the d e t a i l s in Qiapter IV.A.4.6 for explanation of safety and process control 
interlocks and alarms; approvals needed t o bypass safe ty in te r locks and alarms; and 
Alazm/lnterlock lamp Color Standard. 

A. Process Control and Safety Interlock 
Condition Interlock Action 

MBC Separation and 
Drying 9iutdown 

Depending vS^ich "Run/Stop" l i g h t 
( indicating t ha t a pa r t i cu la r 
group of HBC equipnent ves shutdown) 
i s l i t on the "Stc^" s ide , tha t 
equipnent has been shutdown. I h e 
run/s tc^ l igh t s are coded green/blue, 
respect ively. Refer t o descr ip t ion 
of color oode in Qiapter IV.A.4.6. 

Cownent 

Refer t o explanation en the next page 
for de ta i led inforntation. Detennine 
uhic^ IffiC equipnent has shutdown an l 
then, s t a r t - u p acxx>rdijig t o sec t ion : 
5.3 F i l t r a t i o n 
6.3 Drying 
7.3 Grinding and Storage 

If the unit is shutdown, this alarm will 
ranain lit. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.4 Interlocks 

The following equipment is grouped in an interlock 
sequence for automatic shutdown. The number in parenthesis 
(preceding each item) indicates the order of shutdown, that is, a 
failure of any unit will shut down higher numbered units. 

GROUP A 

1. Low pulverizer N- flow, 
(21.6 scfm) pneumatic 
conveyor blower and/or 
storage bin rotary valve. 

2. Pulverizer (2nd floor). 

3. Dryer discharge rotary 
valve. 

4. Dryer drive. 

5. Filter drive. 

6. Filter feed pump. 

GROUP B 

1. Pulverizer N2 flow, pneumatic 
conveying blower and/or 
storage bin rotary valve. 

2. Pulverizer. 

3. Dryer dust collector rotary 
valve. 

4. Dryer dust collector screw. 

Note: For example - from Group B/ 

COMMENT 

Safety interlock, to 
prevent explosion of dust 
particles. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Safety interlock, to 
prevent explosion of 
dust particles. 

Process Interlock. 

Process interlock. 

Process interlock. 

Example 1: if the pulverizer (item 2) shuts down, then the 
higher numbered units, (item 3 & 4) dryer dust collector rotary 
valve and the dryer dust collector screw respectively, will 
interlock and shutdown. To start up: start item 4, 3 and 2 
(in that order). Example 2; tf the dryer dust collector screw 
(item 4) shuts down, then only the dryer dust collector screw 
will be affected since there are no higher numbered units 
existing in group B. To start up: start item 4. 
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HBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.4 Interlocks (Continued) 

GROUP C 

1. Dryer discharge rotary valve 
and/or dryer outlet blower. 

2. Dryer drive. 

3. Filter drive. 

4. Filter feed pump. 

GROUP 0 

1. Dryer outlet blower. 

2. Dryer inlet blower. 

GROUP E 

1. Cake wash pump. 

2. Cloth wash pump. 

3. Filter drive. 

4. Filter feed pump. 

GROUP F 

1. Dryer feed screw, filter 
discharge screw and/or 
cloth wash pump. 

2. Filter drive. 

3. Filter feed pump. 

GROUP G 

1. Filter discharge screw. 

2. Filter drive. 

3. Filter feed pump. 

COMMENT 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Safety interlock. 

Safety Interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 

Process interlock. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 198 2 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.4 Interlocks (Continued) 

High 4 P (10 in. HjO) across 
the dryer dust collector 
stops the outlet blower. 

High AP (10 in. H,0) across 
the storage bin dust collector 
stops the pneumatic conveying 
blower. 

This interlocks the dryer 
and filter system. 
(Process interlocks). 

This interlocks the filter 
and dryer systems. 
(Process Interlock.) 

NOTE: Refer to interlock block diagram on the next page to see how 
the MBC interlock system operates. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAILED INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

INTERLOCK BLOCK DIAGRAM 

Stg. Bin 
R.V. 

N2 to 
Pulverizer 

Dryer Dlsch 
R.V. 

Dryer Feed 
Screw 

Pneu. Conv, 
Blower 

Pulverizer 

V ' ̂  

Dryer 

• r tf 

Filter 

Filter Peed 
Pumo 

^ 

- > • 

Dryer D.C, 
R.V. 

Dryer Out-
let Blower 

Dryer In
let Blower 

w 
Filter Dlsch 

Screw 

Dryer D.C, 
Screw 

¥ 

Cake Wash 
Pumo 

Cloth Wash 

Symbols and Abbreviations 

IA] - Alarm on shutdown 
—•- - Interlock flow 
R.V. - Rotary Valve 
D.C. - Dust Collector 
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MBC 
OCERATING PROCEDURES 
BEIXE PIANT - OCTOBER, 1982 

5 .0 FILTRATICN 

5.4 I n t e r l o c k s and Alarms (Oontlnued) 

B. S a f e t y Alarm 

Alarm Cond i t i on 

1 . Has te N e u t r a l i z a t i o n l ahk Hi Level 

Note ; i ^ l d i t i o n a l in fonna t ion r ega rd ing 
t h e E. ca lgon U i i t (Bldg. 305) and 
t h e BBT (Ben la t e* Br ine Treatment) 
t ank can be faand i n t h e o p e r a t i n g 
p rocedures e n t i t l e d , "Treatment o f 
MBC w a s t e " . 
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IV. OPERATING PROCEUIRES 
A. DEn-AIUD INOTRUCTIONS 

5 .0 FILTRATICN 

c. 

Action Required 

Call Calgon operator by P.A. and ask him if 
any problems exist that could be causing the 
VNT - Hi E>evel alarm to go off. If problans 
at calgon exist, ask the Calgon operator 
to resolve the problems. Notify 
the calgon operator vhen the Iii l£vel" 
alarm lic^t goes out. 

Oieck the autcniatic valve (by the WNT) that 
controls brine flow to the EBT or to Calgon, 
is finctioning properly. If autanatic valve 
is sticking in the 100% open or 100% closed 
position, ocntact E&I for assistance with the 
valve. 

Check the quick opening valve (above Station 
110) to ensure it is in the open position if 
brine is flowing to Calgon. Wearing gloves, 
ranove the grating in the catwalk directly 
above the quick opening valve. Tie yourself 
off %ath safety harness. If valve is closed 
and the brine is si^posed to be flowing to 
'Calgon, place your ann below the plane of the 
grating and open the quick opening valve. 
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MBC 
OFERATINQ FROCEDURES 
RPTTF PUNT - OCTOBER, 1982 

IV. OPERATINS PROCEDURES 
A. ECTAIUD INSTRUCTIONS 

5 . 0 FII/TRATICN 

5 .0 FILTRATICN 

5.4 I n t e r l o d c B and Alaima (Continued) 

B. S a f e t y Alarm (Continued) 

Alarm Ccndi t ion 

1. (Oontlnued) 

Action Required 

d. Check the wheel valve (above Station 110) to 
ensure it is in the open position if brine is 
flowing to the BBT (Benlate* Brine Treatment) 
tank. If valve is closed and brine is 
supposed to be flowing to the BBT tank, tie 
yourself off with the safety harness to the 
handrail, and wearing gloves, remove the 
grating in the cat%kBlk directly above the 
taheel valve. Place your aim below the plane 
of the grating and turn the vheel valve 
counter-clockwise to open the vadve. 

e. deck that manual valves downstream of the 
W T , b ^ the suction and discharge of the MNT 
puifi and in the transfer lines to the BBT tank 
or calgon inside 174 Bldg. are open and lined 
up properly. 

f. dieck to see if the brine line to Calgcai is 
plugged. Notify the Calgon operator that the 
line is being blcMi out so that adjustments 
can be made at calgon. Follow SP16 for 
clearing, the line fran the WfV to Calgon. 
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MBC 
OFERATINQ PROCEDURES 
BEU£ PIANT - OCTOBER. 1982 

IV. OPERATINS PROCEDURES 
A. EETAIUD nGTRUCTIONS 
5.0 FILTRATION 

5.0 PILTRATICM 

5.4 Interlocks and AlazmB (Continued) 

Process Control Alarms 

Alarm Ccndition 

1. MBC Separation and Earying Shutdown 

Action Required 

Deteimine which grotp of MBC equipnent shut 
down (look at the "Run/Stop" lights in the 
OCR) and start the equipnent back ip following 
the start-up procedures in secticn : 
5.1 Filtration 
6.1 Drying 
7.1 Grinding and Storage 
Refer to the Interlock Groins in Section 5.4.A 
to detennine which equipment must be started 
up. If the iKiit is shutdown, this alarm will 
ranain lit. 

2. MBC F i l t e r Wash Water Low Flow 

4531 

Acknowledge the alarm: 

1) Check i f the MBC operator i s vashlng out the 
f i l t e r t r o u ^ and f i l t e r c l o t h . The p i c 
water syston supplies water for the f i l t e r 
c lo th spray nozzle, water hose above the 
s lu r ry feed trough, and for the pH loqp flush 
o u t . 

2) Check i f the c loth itash spray nozzle i s 
pixividing 5 gpn flow underneath the discharge 
end of the f i l t e r . If the voter flow i s ju s t 
t r i ck l i ng put of the spray nozzle, the nozzle 
i s plugged. Shut off the f i l t e r feed ( f ie ld 
switch en fourth floor north wall) pinp and 
contact Maintenance to remove spray m z z l e for 
c leaning. Remove the pluggage and put nozzle 
back in place. 
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MBC 
OPERATINS FftOCBXIRES 
BELL£ PLANT - OCTOBER, 1982 

IV . OPERATING PROCEDURES 
A. DCTAILED UETRUCTIONS 

5 .0 FILTRATION 

5 .0 ETLTTOTICH 

5.4 In t e r lodcB and Alarms (Oontlnued) 

C. Prooeaa Con t ro l Alaima (Oontlnued) 

Alarm Cond i t i on 

2 . (OCntinued) 

Ac t ion Requi red 

3) Check p i e HO toqpera ture . I f above 130*F, 
reduce 'steaffl simply t o p ic HO system and 
increase vater supply. Refer t o SP 21 for p i c 
water heater pperat lon. 

4) Deteimine i f vater t b pH loop was 
inadvertent ly l e f t en. Close va t e r vidve t o 
pH loop. 
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MBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.5 Emergency Shutdown 

ACTION 

1. If electricity fails, filtra
tion will stop. When power 
is restored, start up per 
section 5.1 and resume normal 
operation. Contact Supervision. 

KEY POINTS 

All of the electrical 
equipment listed in 
section 5.3 step 13 
"MBC Filtration, Drying, 
Grinding and Storage 
Shutdown" will shutdown if 
electricity fails. 

To clear up and clean 
up the filtration system, 
when there is slurry in 
the slurry tank,Prefer to 
Chapter IV. Section 5.3 
steps 4-10. 

The "Nitrogen to pulveri
zer low flow interlock" 
will engage and cause 
filter equipment to 
interlock in shutdown 
mode. 

2. If Instrument air fails, an 
alarm will sound in the CCR 
when tbe pressure drops below 
60 psig. Hold the material 
in the slurry tank under 
agitation. Contact Supervision. 
If there is MBC slurry on the 
filter, process the material 
and clean up the filtration 
system. Resume normal operation 
when air pressure is restored. 

3. If nitrogen falls, an alarm 
will sound in the CCR when 
the pressure drops below 
35 psig. This will shutdown 
the pulverizer and therefore 
lead to an interlock shutdown 
of the filtration system. 
Refer to Chapter IV., 5.4.A 
for steps to take when 
"MBC Separation and Drying 
Shutdown" alarm sounds. 
Resume normal operation when 
nitrogen pressure is restored. 

Note; If utilities fail, keep posted by listening to the plant 
hot line phone located in the Wet Benlate* CCR for 
up-to-date information when tbe utilities will return to 
normal operation. 

There is no emergency shutdown button for the filtration 
system. If an emergency shutdown is necessary due to a local fume 
alert, fire in Bldg. 174 or building evacuation, the filtration 
operation can be safely shutdown by shutting off the pulverizer 
located on the second floor. Per Chapter IV.A.5.4. This action 
will shutdown the MBC Separation and Drying Process. 
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MBC IV. OPERATING PROCEDURES 
OPERATING PROCEDURES A. DETAIL INSTRUCTIONS 
BELLE PLANT - OCTOBER, 1982 5.0 FILTRATION 

5.0 FILTRATION 

5.5 Emergency Shutdown (Continued) 

If evacuation is necessary, follow procedures outlined 
in the Biochem Division Dlsaater Plan. 

Refer to the guidelines for "Fail-Safe Position of 
Valves" in Chaper IV., A.4,4.8 for fail-safe position of the 
valves in the filtration operation. 
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NBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 

5.6 Troubleshooting 

ACTION 

Equipment 

S t r a i g h t - l i n e 
f i l t e r 

Cake Wash and 
Cloth Wash 
equipment 

Problem 

Start-up 
Order of s t a r t - u p 

Discharge screw 

Rotation of filter 

Filter Cloth 

Filter Drive Motor 
Interlock 

Filter Feed Pump 

Filter Feed Pump 
Speed Adjustment 

HBC Slurry Feed 

Shutdown 

Start-up 

Order of start-up 
Plugged cloth wash 
line 
Cloth wash spray 

Flow, temperature and 
tank level 

Shutdown 

KEY POINTS 

Reference in 
Chapter IV Section; 

3.3(a) 

5.1 step 11(e) 

5.1 step 9 and 11 

5.1 step 10 
5.1 step 11 and Special 
Procedure 18 

5.1 step 12 

5.1 step 11(e) item 16 
5.2 step 2 

5.2 step 2(e) and (f) 

5.2 step 3 and step 10 

5.3 Filtration System 
Shutdown 

3.3(b) cake wash pump 
3.3(c) cloth wash pump 
5.1 Filtration System 
Start-up 

5.1 step 11 (e) 
Special Procedure 17 

5.2 step 4 
5.4.C.2 Process Control 
Alarm 

5.2 steps 4,5,6 

5.3 F i l t r a t i o n System 
Shutdown 
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HBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION 

5.0 FILTRATION 
1 

5.6 Troubleshooting 

ACTION 

Equipment 

WNT, Separator, 
and Brine Line 
to Calgon or BBT 

Problem 

Start-up and problems 
with pump or agitator 

Level 
Hi-Level 
Shutdown 
Valving to Calgon 

Valving to BBT 

KEY POINTS 

Reference in 
Chapter IV Section; 

5.1 step 4; 3.7(a) 
WNT agitator; 3.7(b) 
WNT pump 

5.2 step 7 
5.4 B. Safety Alarm 
5.3 Filtration Shutdown 
5.4 B . l . s t e p b , c , 
e and f 
5.4 B . l s t e p b , d and e 

Slurry tank 

Vacuum pump 

Filtration 
Equipment 

Low level 
Agitator-not running 
Slurry feed 
Clean up and shutdown 

Start-up 
Order of start-up 
Poor vacuum 

Start-up 
Normal Operation 
Normal Shutdovm 
Interlocks and alarms 
Emergency ShutdoTim 
Standard Operating 
Conditions 

4.6.0.(2) alarm 
4.6.0.(3) alarm 
5.2 step 10 and 3 
5.3 step 1,2, and 3 

5.1 step 8 
5.1 atep 11(e) 
5.1 step 13 

5.1 
5.2 
5.3 
5.4 
5.5 

C. Pink pages 
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HBC 
OPERATING PROCEDURES 
BELLE PLANT - OCTOBER, 1982 

IV. OPERATING PROCEDURES 
A. DETAIL INSTRUCTIONS 
5.0 FILTRATION _ ^ _ 

5.0 FILTRATION 

5.6 Troubleshootinq 

ACTION 

For Specific Problems: 

Special Procedure Title 

Cleaning HBC screws 

Clear Out Brine Lines from 
WNT to Calgon 

Unplug Cloth Wash Line 
to Filter 

Changing HBC Filter Cloth 

Pic Water Operation 

KEY POINTS 

t 

Special Procedure 

12 

16 '-' 

17 ; 

18 

21 
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.̂Xfi-. i/fmaJ)̂  Ẑ  %^ Z^ 5Z?Z.̂  .uU-c:̂ .cl̂ iM^A-... lAc^^ 
A ^ Z ^ ^ Vrsini &<\ Zf̂  laZlx^ d/iud ĉcruZc ^.? 
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^ 'ik<-*^n\ Ja^i/yut .̂ î caĴ r /^^^ U h t ( m k c Z j i J 'Zo JdcJCi.̂ y... 
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CEDAR INTERNAL CORRESPONDENCE 
DATE: 05/05/89 

Tft Bill Eissler -PROM: Geoffrey Pratt 

CC: John Miles ' ^ 
Willard Brown 
Niven Morgan 

SUBJECT: CustoiR Manufacturing 
update 

ICI 

On March 31, an extension to the Permethrin products contract 
was signed continuing production until June 30, 1989. The daily 
production fee of $9M, and standby fee of $3,333 will continue 
with a minimum guarantee of S470M. On April 20, we offered an 
additional three months to ICI, which would extend production 
until September 30, 1989. We asked also if ICI has interest in 
a new multiyear contract. Joe Gallagher will respond by the end 
of May when 1990 forecasts will become more available. 

Budgeted 1989 revenue: 
Expected 1989 revenue: 

$ 0 
$1.2 - 1.4MM 

Phillips 66 

D-8 

To date, 156150 lbs. of D-8 have been made (March 25-30), 
against a purchase order for 520M lbs. of D-8 and 10,000 lbs. of 
CO 800. Pevenue from this purchase order will be $106M (D-8 at 
$0.17/lb., CO-800 at $0.18/lb.) We need to raise the fees by 
$.02/lb on the next order. 

Budgeted 1989 revenue: 
Expected 1989 revenue: 

$240M 
$240M 

AB0000066506/1 



Phillips 66 cont. Page 2 

MES 

We have a purchase order for 255M lbs..of MES. The production 
will begin in mid-May, and should last 45 days.- A laboratory 
collaborative between Phillips and Cedar-is- in-progress to 
standardize assay results between the two laboratories, a 
problem in past production. Cedar also agreed to attempt to 
reduce Phillips waste disposal costs by modifying the wash 
procedures. 

Budgeted 1989 revenue: $126M 
Expected 1989 revenue: $230i" 

Driscal 

We have made a proposal for 2-400M lbs. of an emulsion polymer 
to conmience in May, 1989. This is a single reactor operation 
with minimal waste generated by final cleanup. Plant 
preparation willfbe $30M to be paid by Phillips. A daily fee of 
$9M and a $100M minimum will apply. Raw materials will be 
supplied mainly by Phillips. Raw materials supplied by Cedar 
(including nitrogen and deionized water) will be marked up five 
percent.. Tf successful this product, which is part of a family 
of polymers, could extend our line of toll 'crack fillers'. 

DUPONT MBC 

247,770 lbs. was produced from December 16, 1988 to March 6, 
1989. Total revenue was $449M in 1989 and $140M in 1988 for a 
total of S589M. This project was expected to produce 600 - 800 
ibs. of MBC and take 60-80 days with projected revenue of $480 -
$640M. Processing charges were all per diem; $9,000 during 
start-up, and $8,000 during stable production. Plant 
modification costs were estimated to be $50M which nuPont agreed 
to pay. nitiriately, DuPont paid $59,770 due to a documented 
scope change required by them. However, total plant preparation 
costs were $116,440 and Cedar absorbed the $56,670 difference. 
A major part of the underestimated cost was related to damage to 
the dryer vent filtration system and belt filter vacuum system 
from the Diphone production. 

Of the total revenue, $52,361 was from onsite waste treatment 
(1,309,025 lbs. at $0.04) which was negotiated after the project 
started. DuPont's alternative cost is $0.0672/lbs. at their 
Belle, West Virginia site. 
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Update cont. Page 4 

OP-CAL 

Sectaaon 

The contract price for Sectagon is $1.60/gallon for the first 
quarter of 1989. Cedar credits OR-CAL $0.45/lb amine (x 
conversion factor of 0.86 #amine/#Sectagon) and $0.23/lb carbon 
bisulfide (x conversion factor of 2.05) for raw material 
provided by OP-CAL. There is a S.lO/gallon drumming charge. 
Two production campaigns were completed between January 19 to 
February 13 (180045 gallons) and between March 31 and April 15 
(129804 gallons) for a total of 309,849 gallons versus the 1989 
budget of iMM gallons. Additional production would begin in the 
Fall. Billing YTD is $355,265, which is distorted compared to 
budget due to the inclusion of raw materials and packaging 
supplies under the modified contract. . 

Budgeted 1989 revenue: $500M 
Expected 1989 revenue: $500M 
Actual YTD revenue; $170M (1989 budget basis)> 

ALBPIGHT AND WILSON 

This project was to produce 3-5MM lb/year of Briquest products; 
phosphonates, and diphosphonic acid derivatives, over a 2-3 year 
period. A secrecy agreement was signed and a technology 
exchange made. Modification of the pp-10 unit would have cost 
$350M. We proposed that Albright and Wilson pay this capital 
cost plus $9M/operating day. Albright and Wilson would provide 
all raw material and pay for waste disposal. Albright and 
Wilson responded with a requirement of no more than 
$5M/operating day in order to adjust their total costs to less 
than $.20/lb at the production rate for our 4M gallon reactors. 
We declined to consider this since the economics could not 
support the committment of resources and risk involved. Also, 
the chemistry involved is not in our prime areas of interest. 
Albright and Wilson indicated they had found a toll producer who 
was willing to meet their cost constraints. This project is 
terminated 

Projected Pevenue: $450M - $750M for two years 
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Update cont. Page 5 

AIR PROJECTS 

This project would produce 500-lOOOM lb of an acrylated styrene 
resin over an eighteen month period beginning in mid-summer, 
1989. The project would use the 3M gallon .Propanil reactor and 
flaker. Estimated plant time 30-60 days. *• secrecy agreement 
is signed and a technical data package has been received. A 
technical review with the client will be scheduled. (May 9) 

Budgeted 1989 revenue: $ 0 
Potential 1989 revenue: $300M - 600M 

MONSANTO EP-S60 

This project would produce a phenol/formaldehyde resin used as a 
drum and pipe coating. The contract would be multiyear with 
volumes: 750M lbs - 1989, 1.5MM lbs - 1990, 2-3MM lb - 1991, 
and beyond. The toll fee must be in the $.50 - $.80/lb range. 
The work would be carried out in the 3M gallon Propanil reactor 
with a plant modification cost of $250M. The largest single 
cost would be for a pressure leaf filter. This project is not 
in our prime areas of technical interest, but would be a 
constant user of the second half of the year for Propanil 
equipment. 

Budgeted 1989 revenue: $ 0 
Potential 1989 revenue: $600M 
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CEDAR INTERNAL MEMO 
WEST HELENA PLANT DATE: 5/23/90 

/=v97<. TO: Geoff Pratt 

FROM: John Miles 

CC: Tom Lodice 
Charlie Parker 

RE: MBC 

1. Dupont being able to supply OPD at the rate of 40M lbs. every 
10 days should not cause us any problems. Our average production 
rate once we got going last time was about 3500 lbs/day of MBC, 
which is about 2300 lbs/day of OPD. Thus, a 40M lb. T/L would last 
about 15 days. 

2. I cun sure that Dupont would like to work on increasing the 
production rate. The very best rate we could achieve with perfect 
OPD supply logistics at 40M lbs. every 10 days ( emd improved plant 
process/mechanical operation) would be 6000 lbs./day. 

3. We should expect a minimum of 4 months operation based on the 
6000 lb/day rate to 6 months based on our demonstrated 3500 lb/day 
rate. 

4. Tom is beginning to address the plant refurbishing program/ 
cost. We should schedule a technical review ASAP, to be sure we 
cover the pertinent items and get a clear picture from Dupont of 
how they view the campaign. 

ATinnnni i»»qA/i 
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MBC PROOUCTION 10-26-90 

BATCH 
NO. 

1 
Z 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
S 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 
61 

• LBS. 
OPO 
3,000 
2,920 
2.900 
3,000 
2.900 
2.900 
2.870 
2.900 
2.910 
2.900 
2.870 
2.880 
2.900 
2.900 
2.900 
2.900 
2,930 
2.900 
2.900 
2.900 
2.890 
2,930 
2,910 

66.910 

LBS. CPO 
/ LB. MBC 

1.049 
0.737 
0.775 
0.557 
0.694 
0.879 
0.725 
0.573 
0.519 
0.732 
0.725 
0.655 
0.643 
0.732 
0.549 
0.613 
0.619 
0.676 
0.549 
0.659 
0.751 
0.683 

0.699 

DRUMS 
MCC 

32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 

736 

LBS. 
HCL 
2,960 
4,250 
6.020 
6.160 
6.020 
4.820 
5,170 
5.740 
5.620 
4.830 
4,880 
3.960 
3,160 
5,280 
6,180 
5,910 
5.650 
5.630 
5.610 
5.810 
6,130 
5,870 
6.020 

121.680 

DRUMS 
MBC 

26 
36 
34 
49 
38 
30 
36 
46 
51 
36 
36 
40 
41 
36 
48 
43 
43 
39 
48 
40 
35 
39 

J 

-1 

870 

LBS. 
«C 
2.860 
3.960 
3.740 
5.390 
4,180 
3.300 
3.960 
5.060 
5.610 
3.960 
3.960 
4,400 
4.510 
3.960 
5.280 
4,730 
4,730 
4,290 
5,280 
4,400 
3,850 
4.290 

95,700 

S 
3 
5 
6 
6 

550 
330 
550 
660 
660 
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TO: Mr. John Miles April 2. 1989 

SUBJECT: MBC Production Summair FROM: K. J. Howard 

CC: Mr. E. Fairchild Mr. J. Porter 
Mr. T. Lodice--" Mr. N. Robbins 
Mr. C. Parker Mr. G. Satterfield 

After reconciling all of the batch sheets, inventory sheets, and other 
reports, here ia my summary of MBC production completed on 3/6/89. 

MBC produced was 247,770 pounds corrected for tare weight of the bags. 

MCC used was 633,160 pounds (as weighed by B-NlOl weigh scales) 

OPD used was 164,380 pounds (aa weighed by E-NlOl weigh scales) 

HCl used was 325,620 pounds (as weighed by R-NlOl weigh scales) 

NaOH used was 2450 pounds (as weighed by R-N102 weigh scales) 

Waste water produced was 2,106,780 pounds (ae weighed by R-N102) 

I catuiot account for all of the wastewater produced. However, I can 
account for a large majority of the total as follows: 

(1) Total MCC -t- OPD + HCl + NaOH - MBC 
(2) Filtercake wash water & 1/3 of (1 -!• MBC) 
(3) Water flush from R-1 to R-3 365<*/batch 
(4) Water flush R-3 & Filter 300#/batch 
(5) Rinse R-1. R-3, V-N104, Filter. & Dryers 
(6) Scrubber (may not be empty) 
(7) MCC drum rinse (not part of R-2 wt) 

1736 drums @ 15J>/drum ® 3 rlneeB/druro 
(8) Wash dryer for repairs (should be ours?) 

Total accounted 1,876,910 pounds 

More than likely a considerable portion of the remainder ia due to 
washing the warehouse floor because of the sloppiness of the early 
operation before the ratio of MCC to OPD was corrected by the customer. 

As you know, the operation was difficult until it was recognized that 
the quality of the MCC was so unreliable and unknown. We must have a 
method of analyzing for the quality of MCC for this operation to be 
optimized. Cryetallization as well as raw material usages appeared to 
be almost completely controlled by the MCC quality and probably its 
concentration. The product color was adversly affected by the smallest 
trace of air. and also the ratio with MCC which gets back to the MCC 
bugaboo again. The production rate was terrible for several reasons, 
chiefly percent moisture from the filter which gets back to the MCC 
again, mechanical problems with a dryer, and OPD delivery problems. 

1.077, 
4 4 1 , 

20, 
16. 

110, 
107, 

78, 
25, 

,840 
,870 
,400 
,800 
,000 
,000 

,000 
,000 

pounds 
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CEDAR niTESMftL CORRE8P<HSn>BHCE 

DATE: May 2 9 , 1990 

TO: Joe Forthmcm FROM: Tom Lodice 

CC: Robert Ray SUBJECT: DuPont HBC 
John Miles 
Guinn Cantrell 
Norman Rowan 

The following items in the P-10 unit need to be done in order 
to make the filtration and drying system operable. Please start 
working on these items and aim for completion by July 1. 

1. Replace Busch piimp for dryers. 

2. Replace iris valves and outlets on both dryers. 

3. Replace diaphragm pump on V-N601. 

4. Replace Viking pump on V-N602. 

5. Remove, inspect, and repair dust collectors. 

6. Remove all rollers on the belt filter. Clean each roller and 
coat with epoxy. Inspect and lubricate all bearings. 
Reinstall all rollers. 

7. Inspect the liquid ring vacuum pump. 

8. Inspect all other pumps in the building. 

9. Re-install 14.9 psig relief valves on V-N601, 602, and 603. 

10. Re-install the sightglass on V-N603. 

11. Re-install the sightglass on V-M607. 

12. Replace the steam pressure regulator to D-N601. 

13. Reconnect the piping from P-N605. 

14. Clean out and paint the drum tub with Extend. 

15. Locate and repair the Vanton Flexiliner pumps. Order new 
motors or parts to insvire that they can be operated safely. 

ABOOOOl 18898/7 



16. Check out the control panel in the dryer building to verify 
that all instruments and electrical components are opercdale. 

17. Clean the filter (particuleurly the rubber belt) and operate 
it to verify that it is operating properly and the rubber belt 
is tracking correctly. 



f 
CBDAB IMTBRNAL COBRE8POHDSHCB 

DATE: Hay 2 9 , 1990 

TO: Joe Forthman FROM: Tom Lodice 

CC: Robert Ray SUBJECT: DuPont HBC 
John Miles 
Guinn Cantrell 
Norman Rowan ^ 

The following items in the P-10 unit need to be done in order 
to make the filtration and drying system operable. Please start 
working on these items and aim for completion by July 1. 

1. Replace Busch ptunp for dryers. 

2. Replace iris valves and outlets on both dryers. 

3. Replace diaphragm pump on V-N601. 

4. Replace Viking pump on V-N602. 

5. Remove, inspect> and repair dust collectors. 

6. Remove all rollers on the belt filter. Clean each roller and 
coat with epoxy. Inspect and Ixibricate all bearings. 
Reinstall all rollers. 

7. Inspect the liquid ring vacuum pump. 

8. Inspect all other pumps in the building. 

9. Re-install 14.9 psig relief valves on V-N601, 602, and 603. 

10. Re-install the sightglass on V-N603. 

11. Re-install the sightglass on V-N607. 

12. Replace the steam pressure regulator to D-H601. 

13. Reconnect the piping from P-N605. 

14. Clean out and paint the drum tub with Extend. 

15. Locate and repair the Vanton Flexiliner pumps. Order new 
motors or parts to insure that they can be operated safely. 
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16. Check out the control panel in the dryer building to verify 
that all instruments and electrical components are operable. 

17. Clean the filter (particularly the rvibber belt) and operate 
it to verify that it is operating properly and the rubber belt 
is tracking correctly. 
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CEDAR IMTERHAL CORRESPOMDENCE 

DATE: June 10, 1990 

TO: Joe Fof^hman FRCH: Tom Lodice 

cc: Robert Ray SUBJECT: DuPont MBC 
John Miles 
Guinn Cantrell 
Norman Rowem 

The following items in the P-lO vinit need to be done in order 
make HBC. We had a good start last month, but work has slowed down 
in the past couple of weeks. The filter itself should be the 
top prioriy so that we can assure ourselves that it is still 
operable after being idle for 11/2 years. Please continue working 
on these items and aim for completion by August 1. There are some 
items in the process \init that can't be done until we shut down, 
but we must be ready to do the work and have all materials on hand. 

R-NlOl 
1. Reconnect OPD truck unloading piping to R-NIOI. Reconnect and 

test the tracing and insulation. 

2. Repipe 4" TFE circulation line through exchanger. Verify that 
cooling water is connected to exchanger with control valve. 
Verify that control valve is connected to controller. 

3. Install pH loop and pH probes, 2 controllers, and flow meter. 

4. Connect 11/2" TFE HCl piping to top of R-NlOl through control 
valve. Blind HCl piping going to R-N102. 

5. Reconnect piping from R-NlOl to R-N103. -

R-N104 
6. Install 2" SS piping from R-N104 to R-NIOI. Trace and 

insulate. 

7. Install 1 1/2" SS drum charge line from slab area to R-N104. 
Trace and insulate. 

8. Replace R-N104 agitator. 

9. Connect vacuum piping to R-N104. 

AB0000120074/1 
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R-N103 
10. Reconnect R-N103 slurry piping. 

11. Replace the two 1 1/2" SS air actuated valves on the R-N103 
slurry piping. Connect both vavles to an air switch so they 
work opposite to each other. 

WAREHOUSE 
12. Replace iris valves and.outlets on both dryers. 

13. Remove, inspect, and repair dust collectors. 

14. Remove all rollers on the belt filter. Clean each roller emd 
coat with epoxy. Inspect and lubricate all bearings. 
Reinstall all rollers. 

15. Operate the liquid ring vacuxim pump. 

16. Re-install 14.9 psig relief valves on V-N601, 602, and 603. 

17. Re-install the sightglass on V-N603. 

18. Re-install the sightglass on V-N607. 

19. Replace the steam pressure regulator to D-N601. 

20. Reconnect the piping from P-N605. 

21. Check out the control panel in the dryer building to verify 
that all instruments and electrical components- are operable. 

22. Clean the filter (particularly the rubber belt) and operate 
it to verify that it is operating properly and the rubber belt 
is tracking correctly. 

23. Clean and repair all 3 belt conveyors. 

24. Build 2 overflow weirs for belt filter. 
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COMMUN.I CATION CONFIRMATION REPORT " 
CHI'.lR CHEMICAL CORP 07-13-90 11 '47 AM 

INPUT TIME 

TYPE 

START TIME 

FILE NO. 

• 1-1 • 45 Al.1 ,. 

; F I LE 

I M M E D I A T I 

• PCI (o: r^iE) 

NO. TEL NO. 'PASSWORD 

.-.0 1 1 ;90; 76 14354 
RESULT 

GOOD 
NO. TEL NO. PASSWORD RESULT 
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WEST HELENA PLANT 
YEAR END PROJECTED STATEMENT OF INCOME 
AS OF 6/30/90 

3yre£it2 

PRODUCT 

PROPANIL-NET SALES 
3fb gis 
41b gls 
Tech Ibs 
Flaked T Ibs 
Wham gls 
DCA Ibs 
60 df Ibs 
50 wdg lbs 
Strel gls 
TOTAL NET SALES-PRO 
COST OF SALES 
GROSS MARGIN 

BUTOXONE - NET SALES 
BirtDX - este gte 
ButOK 175 gls 
Butax200 gls 

(WithStreO 
Y - T 

QTY 

350.0 
450.0 

1.000.0 
150 0 

2.000.0 

750.0 
325.0 

PANIL 

20.0 
100.0 
20.0 

D 1991 Est 
Unrt 
Price 

8.60 
13.00 

2.00 
13.00 

1.60 

1.95 
11.05_ 

= 

22.00 
16.10 
17.50 

Total 

3.010 
5.850 

ZOOO 
1.950 
3.200 

1.463 
3.591 

21.064 
17.524 
3.540 

440 
1.610 

350 

% 

100.0% 
83.2% 
16.8% 

(Without Strel) 
Y - T -

QTY 

350.0 
450.0 

1.000.0 
150.0 

2.000.0 

750.0 

20.0 
100.0 
20.0 

• D 1991 Est 
Unit 
Price 

8.60 
13.00 

2.00 
13.00 

1.60 

1.95 

-

: 

22.00 
16.10 
17.50 

Total 

3.010 
5.850 

2.000 
1.950 
3.200 

1.463 

17.473 
14.208 
3.265 

440 
1.610 

350 

% 

100.0% 
81.3% 
18.7% 

- ' • ^ 

TOTAL NET SALES - BUTOXONE 
COST OF SALES 
GROSS MARGIN - BUTOXONE 

CONTRACT MFG - NET SALES 

B F Goodrich 
Dupont art 
Orfom 
MTPO 
Grace 
Sectagon tl 
MES 
Dupont MBC 
XYZ 
Other 
TOTAL NET SALES - CONTR 
COST OF SALES-CONTRACTS 

IDLE PLANT COST 
TOTAL 

GROSS MARGIN 

EnvironmentaJ Cost 

2.400 
1.938 

100.0% 
80.8% 

462 19.3% 

400 
500 
240 

1.000 
^950 

500 
375 
610 

1.400 

8.175 
5.712 

5.712 
^463 

100.0% 
69.9% 

0.0% 
69.9% 
30.1% 

300 

Z400 
1.938 

462 

400 
500 
240 

1.000 
2.950 

500 
375 
810 

1.400 

8.175 
5.712 

5.712 
2.463 

100.0% 
60.8% 
19.3% 

100.0% 
69.9% 

0.0% 
69.9% 
30.1% 

300 
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Y - T - D 1991 Est Y - T - D 1991 Est 

TOTAL NET SALES - W. H. 

TOTAL W. H. COST OF SALES 

GROSS MARGIN -

Gen & Admin Expenses 
Depr/Amort (In C.O.S) 
Interest 

Total Epenses 

INCOME BEFORE TAX 

TOTAL 

31.639 100.0% 

25.474 80.5% 

6.165 19.5% 

1.450 4.6% 

1.245 3.9% 
2.695 8.5% 

3.470 11.0% 

TOTAL 

28.048 100.0% 

22.158 79.0yo 

5.890 21.0% 

1.450 5.2% 

1.245 4.4% 
2.695 9.6% 

3.195 11.4% 

Pa8a2 
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CEDAR INTERNAL CORRESPONDENCE 
DATE: 

8/9/90 

TO: FROM: 

r I l e Geoffrey L. Pratt 

CC: 
Randal Tomblin 
Bill Eissler, 
John Miles*^ 
Niven Morgan, Jr. 

SUaiECT: DuPont Meeting 
July 25, 1990 
Ted Kirchner 

Bill Eissler and I met with Ted Kirchner regarding the upcoming 
MBC campaign. The following items were discussed: 

1. We wi1 I receive 462,000 pounds of MCC from Belle's inventory and 
151.000 pounds tvcm DuPont's Brazilian location. This will give a 
total of 613,000 pounds of MCC which should convert to 800,000 of 
MBC. 

2. Ve discussed the fact that the Brazilian material may be 
difficult to handle since It had been In inventory for several 
years. Ted indicated that if we had problems with it, we should 
Qiscuss them with him at the time to determine. If adjustments to 
fees were required. He did not feel that the MCC degrades in 
storage but that It may be difficult to remove from the drums. 

3. In a conference call with Art Sepcie, we discussed the projected 
start up aate. DuPont is under the impression that August 20th is 
our target date. We indicated that a date In early September was 
more likely. Ted requested that we stay in constant touch on the 
scneduling of start up because supplies of OPD need to be 
appropriately scheduled. 

4. We had heard eariier that the supply of OPD was restricted to 
one truckload every ten days which would have restricted Cedar's 
output to 6,000 pounds a day of MBC. Both Art and Ted Indicated 
that CPD supply is no longer a problem and as long as we adequately 
infor.Ti DuPont of our needs they can keep pace with our production. 
Some Giscussions between Art and Tom Lodice regarding storage 
facilities for OPO have occurreo and we should obtain an estimate 
for any plant modification costs required for this exercise so that 
it ca.T oe presented to DuPont for approval before we proceed with 
the C'.anges. 

5. I presented Ted with ray letter of July 25, 1990, dealing with a 
stanccy fee of $8,000 per day, if delays in production are caused by 
DuPonc's failure to provide raw materials or other necessary 
services. Ted has agreea to this and will incorporate it in a new 
contract to cover the period frc.-n August, 1990 to August, 1991. 
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6. It is DuPont's intention to supply all raw materials including 
muriatic and caustic. They will issue blanket orders against which 
we can release. 

7. DuPont would like a copy of the daily production computer report 
sent to Art Sepcie on a weekly basis. 

8. Ted indicated that there would be no repeat of the MBC 
production in future years. This rUn is intended to use up excess 
supplies of MCC as a strategic reserve for their Benomyl program. 
DuPont is studying the possibility of a long range toll contract on 
Benomyl because other products at Belle are beginning to crowd out 
Benomyl production. This contract would probably contain a 
percentage of DuPont's Bencsrayl production for each year. We 
indicated to Ted that although currently we produce only MBC and the 
final butyl isocyanate reaction is carried out at Great Lakes 
Chemical, it might be to his advantage to have Cedar conduct both 
operations, since the addition of the isocyanate reaction would not 
proportionately increase the tolling fee. 

9. We asked Ted if DuPont had any new toll projects we could 
conslaer, any custom manufacturing opportunities, or any licensing 
opportunities. He indicated that they have an Insecticide which Is 
probcLbly too small in volume for their long range plans which may be 
available for purchase and that a decision probably would be made by 
year end. He also indicated that the intermediate that we had 
looked to make for their herbicide Harmony Is no longer of interest 
to DuPont since they are purchasing Harmony from the outside. 

Geoffrey L. Pratt 

mc 
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CEOAR INTERNAL CORRESPONDENCE 
DATE: 

8/9/90 

TO: 
Fi l e 

FHOtyk 
Geoffrey L. Pratt 

CC: 
Randal Tomblin 
Bill Eissler 
John Miles/ 
Niven Morgan, Jr. 

SUaiECT: 
DuPont Meeting 
July 25, 1990 
Bob Blackhal1 

Bill Eissler and I met with Bob Blackball 
Paul Smith regarding the upcoming CNT Project,. 
were discussed: 

Elaine Donald and 
The following items 

1. DuPont was overly optimistic in forecasting CNT.needs this year 
and will reduce the current projected run from three rail cars of 
PNT to two. They will also delay their projected October run Into 
December. We Indicated the reduction for the current run would pose 
no proolems to us except the price would have to be adjusted and 
that we were currently committed through the end of the year to 
produce MBC. However, we did Indicate that if their need became 
desperate, we may be able to negotiate a gap in the MBC production, 
otherwise, the next projected opening for CNT would be February» 
1991. 

2. We discussed product pricing and agreed that the simplest way to 
handle this next year's production would be to bill DuPont 
automatically for a $30,000 plant preparation and clean up fee, plus 
a fixed fee per pound of CNT based upon a $10,000 per day processing 
fee aivided by the productivity target of 21,277 pounds per day 
presented in my letters of May 4, 1990 and July 9, 1990. This 
pricing formula would apply for all quantities down to a minimum of 
two cars of PNT (approximately 250,000 pounds). 

3. Ceaar should continue to supply chlorine to the project and bill 
DuPont for any caustic used in the scrubbing system. 

Analyses on each lot 
the car is shipped. 

609/540-3177 and the. second 

4. DuPont would like copies of Certificates of 
in a proQuct rail car, sent to tnem at the time 
The COA should be faxed to Paul Smith at 
copy snould oe faxed to 609/540-4498. 

5. Ceaar snculd continue to fax the records of car weights and 
receiving reports as they have in the past. 

6. EuPont is interested in a long term contract on CNT and Bob 
BiacKr.ail wi il develop a formula to adjust our fees due to 
infla-ion. They rejected the formula which we had proposea. The 
.-ajor issue is that our formula inflates our profit as our costs 
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' rise. We indicated that we felt that this was very reasonable and 
would probably insist that a formula do that. 

7. We asked If DuPont had additional projects for consideration and 
Elaine mentioned two: 

A. Nitration of Ethyl Hexyl Alcohol - this nitrated product 
is a Cetane enhancer and the market for this product is 
expected to grow rapidly due to EPA pressure on the 
gasoline refiners. DuPont got out of this business on a 
make or buy decision and has since regretted this since 
their supplier. Ethyl, is very inflexible in pricing. They 
would be interested in a long term contract for us to 
produce the material and would provide us with their 
technology which they say removes much of the hazard 
associated with nitrating alcohols of this-kind. There have 
been some serious accidents in the production of this 
material and we looked at the product several years ago 
under a development program with Mobil. Both Cedar and 
Mobil agreed to terminate the project, when Mobil's 
technology could not produce a process that both companies 
felt was safe. We will have to review DuPont's process very 
carefully to make sure that their claims on safety are 
Justified. They did manufacture the product for many years 
with no accidents. DuPont expects this product to increase 
rapidly into the 10 to 12 million pounds plus demand per 
year. 

B. Elaine also mentioned a project which again could have 
requirements In the millions of pounds perhaps beginning 
at approximatley three quarters of a million pounds for a 
poly Isobutylene amine. DuPont does not have know how for 
this process and Elaine described It from literature sources 
as a reaction between poly Isobutylene and chlorine In a 
solvent with subsequent amination using different amines 
which she described as DMAPA, or DEAT. DuPont has conducted 
a preliminary literature search on this process and will 
provide us with this information to determine our further 
interest. This would be a custom chemical project since 
the technology would belong to Cedar. 

mc 

Geoffrey L. P r a t t 
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CEDAR IHTEREAL CORRESPOHDEHCB 

•. 
DATE: September 14, 1990 

TO: Joe Forthman noM: Tom Lodice 

CC: Robert Ray SUBJECT: DuPont MBC 
John Miles 
Guinn Cantrell 
Norman Rowan 

I did a quick walk-through of the DuPont unit and came up with 
the following list of items iiAich still need to be done by 
September 26. The first truck of OPD will be here on October 1 and 
the unit will be operating by October 3. Norman and myself will 
be able to help with some of the details on the filter system as 
needed. It appears that another massive effort is going to be 
required to be done in time. 

I. WAREHOUSE 
A. Reinstall Busch vacuum pump. 
B. Install both vacuum controllers. 
C. Install dust collectors (cages to ship 9/18). 
D. Repair/replace butterfly valves on both dust collectors. 
£. Repair/replace iris valves & chutes under both dryers. 
F. Remove all spray nozzles & piping on top of filter. 
G. Install & pipe 2 new feed troughs on filter. 
H. Install filter belt (belt to ship on 9/14). 
I. Re-install 14.9 psig relief valves on V-N601, 602, & 603. 
J. Pipe P-M601 to R-N102 & T-N206. 
K. Pipe P-N602 to first feed trough. 
L. Pipe P-N603 to second feed trough. 
H. Electrical & Instrumentation 

1. Dust Collectors 
2. Vacuum Pumps 
3. Pumps 
4. Vent Bloweir 

II. UNIT 
A. Inspect/repair steam tracing on 2" OPD line to R-NlOl. 
B. Repair/replace steam press reg to OPD truck. 
C. Pipe HCl to R-NlOl through existing control valve. 
D. Replace cooling water control valve to R-NlOl exchanger. 
E. Repipe 4" TFE circulation line on R-NIOI. 
F. Reinstall 1" Kynar pH loop on R-NlOl circ. loop. 
G. Repair 2" transfer line from R-MlOl to R-H103, especially 
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hoses. 
H. Install 1 1/2" SS steam traced line to top of R-N104 to 

charge MCC drums. 
I. Connect R-N104 to vacuum system. '̂• 
J. Install 2" SS steam traced line from R-N104 to top of R-

NlOl. 
K. Pipe up Vanton slurry pump on R-M103. 
L. Reinstall 2 - 1 1/2" SS air actuated valves on R-N103 

slurry piping. 
M. Electrical & Instrumentation 

1. HCl control valve to R-NlOl (pH control) 
2. pH transmitters and controllers 
3. R-NlOl absolute pressure and alarm. 
4. Air-actuated valve on OPD charge to R-MIOI. 
5. R-NlOl cooling water control valve. 

ARnnnni7nn7io 



CEDAR INTERNAL CORRESPONDENCE 
DATE: 

9/28/90 

TO: 
Neil Robbins 

FROM: 
Geoffrey Pratt 

CC: J . 
B. 

Mi les 
E i s s l e r 

SUaiECT: 
du Pont MBC 
Campa1gn 

Following our discussion on the billing procedure for this 
project, I discussed the billing with Ted Kirchner at du Pont. In 
view of the length of the run, which if it proceeds according to 
plan will be roughly four months in length. It Is not appropriate to 
wait until the end of the project to bill du Pont. Accordingly, 
would you arrange to bill them for the first part of the campaign on 
November 21, 1990. This Invoice will cover production days in 
October and part of November. The production cut off date can be 
whatever is convenient to your record keeping and the Invoicing 
could be delayed beyond November 21, if this fits In with your 
billing procedures. Following the initial Invoice, the rest of the 
campaign should be billed at approximately equal monthly periods but 
the exact billing date is not critical. 

All invoices should be sent to 
E. I. du Pont de Nemours i. Cc»npany, 
Department, Walker's Mi 11, Building 
Please let me know, if this billing 
if clarification is needed. 

mc 

Ted Kirchner, Contract Manager, 
Inc., Agricultural Products 
6-212, Wilmington, DE 19898. 
procedure presents a problem or 
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CEDAR CHEMICAL CORPORATION 
24tb Floor (SlOO Poplar Avenoe • Memphii, TN 38137 • 90I-685-S348 

August 15, 1990 

Mr. Robert A. Blackhall 
£. I. du Pont de Nemours & Company 
iriaterials 8c Logistics Department 
P. 0. Box 80015, BMP-15-12a4 
Wilmington, DE 19898 

Dear Bob: .- ,^,-rtl ^ ' / ' ^ 

J^ttached is a signed contract order for the production of 
MBC fl̂ om MCC which has been signed on behalf of Cedar Chemical. 

We took the liberty of making some changes In t he Contract 
Order and in the attached General Conditions on the theory that 
if you had no objections to these changes. It would speed the 
process of reaching the contract. Some of the proposed changes 
are self-explanatory but the proposed change in specifications to 
"best efforts" and deletion of item 26 on the General Conditions 
needs explanation. Cedar has concern regarding warranting the 
specifications for the MBC in view of the variability, source, 
and age of the MCC salt. We reviewed the results from the last 
MBC campaign and found that we met or exceeded the specifications 
for most of the batches produced, particularly In the later 
stages of the campaign. In this current campaign. Cedar will 
with the aid of du Pont's technical staff, be adjusting the 
process in the early stages in an effort to improve productivity 
and product consistency. The use of best efforts for 
specifications rather than a warranty appears to be more 
appropriate under these circumstances. 

Please let me know, if these changes need to be discussed 
rurther. 

Sincere'ly, 

Gepftro/L. Pratt 
Director Operations 
Custom Manufacturing 

mc 

Enclosure 

cc: Ted Kirchner 
b c c : W. E i s s l e r T . Lodice. 

J. Miles «i4flHHHHii 
C, P a r k e r A . Malone 
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- . / TO: T. Lodicer c. Peurker 
J. Miles G. Pearce CEDAR CHEMICAL 
J. Walker L. Duncan 
B. Oberle D. Williams 
R. Fairchild G. Satterfield 

N. Robbins J. Porter 

FROM: Art Sepcie ( typed from hand written note dated 10/6/90) 

A) Raw Materials 

P Keep in touch with John Madron about OPD, (609-540-3483). 
C. Parker to order or release OPD, MCC, HCL, 41 gal 

— drums, and 48 x 48 pallets, as needed. 

/,|̂  Invoice DuPont for pallets purchased by Cedar, attach 
' copy of back-up invoice. 

K ^ Caustic is small-bill at end of campaign. 

1̂1 C. Parker has dLnm labels. 

B) Waste Disposal 

P 5 railcars located - C. Hubach to have moved to Cedar and 
give C. Parker T/C numbers. 

/ Cedar to attempt disposal in their waste ponds. Advise 
' A. .^Sepcie of cost. 

A. Sepcie to advise Cedar of waste water scunple that will 
need to be sent to Chambers Works, if they can handle the 
waste. *-

H. Smith to advise A. Sepcie if Belle might except some 
of the waste. 

C) Finished Product 

7 ^ PAX a daily production report to C. Hubach (713)470-319. 

Product to be filled initially into supersacks then 
\l,.j(}^'jj transfer to 50 kg (110 lb.) drums. Install wire and seal 
••J I on i\rum. closure. • ^ 

ZJZJ4^^^ '"h '•^ 
•:k,.JSrarMms per pallet cind band drums together. Stack \ 1 

Staclc, 
pallets 2 high for shipping. 

Lot or batch numbers must be on all drums listed as: 

^ i i h u i 
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^ Drum weight, if not printed on label, needs to be put on 
each label. 

" • ) > 

, No product or dust can be on outside of product drum 
[ > ^ ^ shipped. 

C. Parker to contact C. Hubach for orders to ship truck 
r P of product. Most likely will send to "Total Distribution 
• Warehouse", Charleston, W. Va. 

». If no production is made in a day, please note reason on 
(yZ.> production report that is Faxed to C. Hubach, 

Ss 

\^b 

Send a 4 oz. sample of each batch to Ron Smith at Belle 
Plant. Send next day delivery, twice/week. Address: 

Ron Smith 
901 West DuPont Ave. 
Belle, W. Va. 25015 

D) MBC Process 

Conditions noted in SOP must be followed. 

L y 15,200 lbs of MCC salt and 3000 lbs. OPD give an 17.3% 
molar excess. Tests have shown 10%-15% molar excess is 
sufficient and should be the goal if the first couple of 
batches prove good. . . 

A unnnm 1 ufi^on 
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^JJPJBJ) E. I. DU PONT DE NEMOURS ft COMPANY CONTRAC. "--., 
Wn-MINOTON, DBkAWARS ISeSB 

November 30,1988 LOAB-84S63 
-BBSnuErSEEO-BS 

E. 1. o u F>ONT o e NEMOURS a COMPANY 

. r 1 
Cedar Chemical Corporation 
M ™ h l ^ ° ° ™ ^ 3 S ^ f ° P ^ " ' ' ' ' ^ " " ^ WILMINGTON. DET.AWAPK | QS3 
Memphis, TN 38137 ,BJO . ••—"' i s s u i N a ' p S S f f [i^ssfea 

• A f R . A. WALSH | 0 4 | ^ 
ISSUED BY I • * " « ' * * 

This document, when properly exectued, shall constitute an Agreement between 
E. I. DU PONT DE NEMOURS AND COMPANY (DU PONT) and CEDAR CHEMICAL CORPORATION > 
(CEDAR)-. 

SERVICES: To cover tJie cost of toll manufacturing. MBC from DU PONT-
supplied MCC salt per the instructions in the Contractor's Manual supplied 
to CEDAR at an earlier date and made a part hereof by reference. 

PERIOD OF AGREEMENT: December 1, 1988 through March 31, 1989. The campaign 
is expected to be complete by early February. 

QUANTITIES: Not to exceed 780,000 lbs. of MBC. Exact quantity will be 
agreed upon by both parties. 

SPECIFICATIONS: See Contractor's Manual. 

COMPENSATION: As described in the letter from CEDAR'S Geoffrey L. Pratt 
to DU PONT'S Ted Kirchner, dated November 11, 1988, attached hereto and made 
a part hereof. 

TERMS AND CONDITIONS: DU PONT'S General Conditions (for) Off-Plant Services, 
EM-6685, as revised 1/86 and as modified, are attached hereto and made a 
part hereof. 

CONTRACT ADMINISTRATOR: D. H. Claudio 

CONTRACT COORDINATOR: P. D. Lewis 

INVOICES: Invoices should be mailed to: 

E. I. du Pont de Nemours and Company 
•901 West Du Pont Avenue 
Belle, WV 25015 
Attn: P. D. Lewis 
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JJPONJ) E. I. DU PONT DE NEMOURS & COMPANY CONTRACT ORDER 
• ncom^vufo 

WtLMINSTON, O E L ^ M T A R S 1 9 8 0 8 

November 30, 1988 LOAB-84563 
•HTTHar 

E. L DU PONT OE NEMOURS A COMPANY 

r n . 
Cedar Chemical Corporation 
24th Floor, 5100 Poplar Avenue WTT«T«onirM.T T,=.T «T.™r.c nci 
Memphis, TN 38137 ^ WILMINGTON, ̂ LAWARS ^ 

• " ^ ^ ^ R , A. WALSH UM 
I • ISSUED BY P vMl£ j i t f~ 

ENTIRETY: This document, and the dociiments specifically referred to herein, 
embody the entire Agreement, and there are no agreements, understandings, 
conditions, warranties or representations, oral or written, express or 
implied, with reference to the subject matter hereof which are not merged 
herein. No modifications hereof shall be of any force or effect unless in 
writing and signed by both parties. 

Please signify your acceptance of t he above by signing in the space provided 
below and returning the carbon copy to R. A. Walsh, E. I. du Pont de Nemours 
and Company, Materials and Logistics Department, Wilmington, Delaware 19898. 

CEDAR CHEMICAL CORPORATION E. I. DU PONT DE NEMOURS AND COMPANY 

BY: ^ ^ ^ ^ r y r / o ^ BY: / ( -^ 

TITLE: A r P ^ y ^ / f f ^ / ^ ^ ^ ^ . I T L E : ^H.^CALS. foo^, TRADING 

DATE : cZ9eU^^/t / S . / 9 ^ DATE: AuXajL^ /V / fZf 
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CEDAR CHEMICAL CORPORATION 
2*A Floor • JlOO Peplw Avtiniic • Meaphii. TN 3«|37 • 901.68S-S348 

November 1 1 , 1988 

Mr. Ted K i r c h n e r 
C o n t r a c t Manager 
E . I . DuPont De Nemours & Co. 
W a l k e r s M i l l , B a r l e y M i l l P l a z a 
W i l m i n g t o n , Delaware 19898 

Dear Ted , 

This is to confirm our conversation of November 10, regarding the 
production by Cedar of 600,000 to 800,000 lbs of MBC commencing 
in December, 1988. Cedar proposes the following terms for the 
production: 

1} That a plant modification fee not to exceed $50,000 be 
paid by DuPont amortized over the quantity of MBC to be 
produced. The modifications are expected to include the 
installation of a recirculation loop with temperature 
and pH controlr facilities to melt solid MCC in drums, a 
jacketed OPD charge line, conversion of a reactor vent 
line from stainless steel to fiberglass, and a 
hydrochloric acid feed system. These items have been 
recommended by DuPont's production staff based on their 
prior commercial experience* 

2) DuPont will provide all raw materials which will be 
delivered to Cedar's West Helena plant. 

3) The basis for waste disposal will be to return the 
material to DuPont's Belle, West Virginia plant with 
DuPont bearing the cost associated with the freight and 
disposal. Cedar will make every effort to dispose of 
aqueous waste through it's biological system as soon as 
possible after start-up. This may occur when sufficient 
material can be collected for characterization and 
verification that the waste is suitable for treatment in 
Cedar's nonhazardous biological treatment system. The 
fee for this service, to include materials required for 
the treatment, will be developed after completion of the 
waste evaluation work. 

4) The fee for processing the MBC will be 89,000 per day 
for a trial period intended to establish that the plant 
as modified can produce specification product* with raw 
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material consumption, waste generation, and productivity 
levels acceptable to both parties. The daily fee would 
be assessed only after Cedar*s plant is ready for the 
injection of chemicals and only when the plant is in 
working condition. There will be a $100,000 minimum fee 
should the project be declared nonfeasible during this 
trial period or subsequent standard production period. 

5) Following mutual agreement that the trial period is 
over. Cedar would proceed on a fixed cost per unit of 
production. This cost ia to be determined by dividing 
the number of days in a given month tiroes $8,000 per day 
by the number of pounds produced in that month. The 
average daily production rate is estimated to be 10,000 
lbs. per day by Cedar and 17,000 lbs. per day by DuPont 
and thus the unit cost is expected to be in the range of 
S.4 7 to $.80 per pound. 

6) Nitrogen is considered to be a raw material and will be 
metered to the reaction equipment. It will be charged 
to DuPont at Cedar's costs plus 5%. 

Subject to rapid agreement on this proposal. Cedar would target 
to begin production of MBC on or around December 1, 1988. This 
rapid schedule would require appropiate support from DuPont's 
technical staff to confirm the plant modifications required and 
identify the appropiate operating, safety, and environmental 
procedures required. It is assumed that DuPont's technical staff 
will be present during the trial period. 

I believe that this covers the major items that we discussed 
yesterday, but if additional issues need to be addressed, please 
call. We have located the major items necessary to modify the 
plant and are ready to begin the modifications immediately. 

We hope that these terms are acceptable to you. Thank you for 
giving us the opportunity to bid on this project. 

Sincerely, 

GefeTtrey L. P r a t t 
D i r ec to r of O p e r a t i o n s / 

Custom Manufacturing 

A t 
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GENERAL CONDITIONS 
OFF-PLANT SERVICE 

E. I. OU PONT OEMEMOURS AND COMPANY 
ONCORPOHATEO) 

ASSIGNMENT AND SUBCONTRACTING 
The rights and obligations covered herein shall not be assignable by either party in whole or in part, nor dull either 

party subcontract any of its obligations hereunder without the prior wrinen consent of the other party. 

NONOiSCRiMINATION 
CONTRACTOR warrants that it has complied with all applicable laws, rules, orders and reguladons of govern

mental authority covering the production, sale and delivery of the materials or services specified herein, induding, 
but not limited to. Executive Order 11246, and the rules and regulations promulgated thereundei; the Rehabilitation 
Act of 1973 and die Viemam Era Veterans Readjustment Act of 1974. Furdier, CONTRACTOR warrants that in die 
performance of the services hereundei; it will comply with all applicaUe provisions of tlie Fair Labor Standards Act 
of 1938, as amended. 

FORCE MAJEURE 
Except to the extent otherwise provided herein, no liability shall result to either party from delay in perfiirmance or 

from nonperformance caused by circumstances beyond the control of the party aflTected, induding but not limited to 
acts of God, fire, flood, explosion, war, action or request of governmental authority, accident, \abor trouble or 
shortage, inability to obuin material, power, equipment or transportation, but each of the parties hereto shall be 
diligent in attempting to remove such cause or causes and shall promptiy notify the other party of its extent and 
probable duration. 

Services affected hereunder may be eliminated ft'om tliis Agreement without liability, but the Agreemem shall 
remain otherwise unaffected. In the event of inability for any reason to supply the total demands fbr the service or 
product specified herein, CONTRACTOR shall allocate its available supply among any or all purchasers, as well as 
departments and divisions of CONTRACTOR,.on such a basis as is fair and practical, without liability for any foilure 
of performance which may resuk therefrom. 

If the party suffering tiie Force Majeure is unable to remove the cause or causes within seven (7) days, the odier 
party hereto shall have the right to terminate, witliout penalty, this entire Agreement or any porticni thereof caused by 
the Force Majeure event. 

TERMINATION 
If CONTRACTOR should refuse or fail to supply sufficient quantity of properly skilled personnel, or if h should 

fail to make prompt payment to subcontractors for labor and materials used hereunder, or it should disregard <»' be in 
violation of any laws, ordinances or govenunental regulations, or should it otherwise violate any of the provisions of 
this Agreement, or if DU PONT, hereunder in good faith, determines that personnel, materials, products or 
equipment as required hereunder are being used in an unsafe manner <»* in any way such that DU PONT'S title thereto 
is in jeopardy, or that CONTRACTOR'S credit or financial position is impaired, then DU PONT may, witiiout 
prejudice to any other right or remedy, terminate or suspend this Agreement without liability on written notice.* 
Termination under this provision or under any otlier provision of this Agreement shall hot relieve or release either 
party hereto from any rights, liabilities or obligations which it has accrued prior to the date of such termination. 

DEFAULT 
In the event tiiat either party hereto shall default in the substantial performance of any maierial obligation specified 

herein, the nondefaulting party shall notify the other party hereof in writing and, if such default is not remedied 
witiiin fifteen (15) days from date of such notice, tiien tiie ifonde&uhing party shall have the right to terminate this 
Agreement immediately. If, in DU PONT'S sole opinion, such default may result in substantial property damage, 
injury, accident or death, DU PONT may, at any time, immediately suspend this Agreement witiiout penalty or 
damages. Termination under this provision or under any other provision of ttiis Agreemem shall not relieve or re
lease either party hereto hvm any rights, liabilities or obligations which it h ^ accrued prior to the date of 

^̂ ^ , such termination, —. . ' 
"The foregoing nocvithstending, it is agreed that such notice shall specify with reasonable '-..tf'̂  
particularity the event or clrcmistancea on which such notice ia based. If such event or 
elrcvimstances shall have been cured or corrected within fifteen (15) days follovlng receipt of 
such notice, suspension or temlnatioa shall be deemed of oo force or effect. 
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CONTAMINATION AND RESPONSIBILITY 
CONTRACTOR shall take all steps necessary to prevem tiie contamination of DU PONT'S material or product 

with foreign substances. CONTRACTTOR shall perforrh services ia accordance wiUi DU PONT specifications, and 
shall bear the cost of handling, reworking or replacing any material or product failing to meet specifications 
hereunder as the result of CONTRACTOR'S acts or omissions. 

LOSS AND DAMAGE/TITLE 
CONTRACTOR assumes full responsibility and liabOity fbr the safe handling and safekeeping of any material or 

product which DU PONT may deliver or cause to be delivered to CONTRACTC^ while such material is in *, 
CONTRACTOR'S care, custody and control. Unless otherwise specified, title to such material shall remain with 
DU PONT. Except as may otiierwise be set forth in titis Agreement, CONTRACTOR shall reimburse DU PONT fbr 
tiie replacement value of any such material or product k>st, damaged or destroyed while in CCH4TRACT0R'S 
possession, whether or not caused by tiie negligence or willful misconduct of CONTRACTOR, hs empkjyees, 
agents or assigns* CONTRACTOR shall segregate and placard such material and product indicating DU PONT'S 

1u,iym. ownership thereof. CONTRACTOR shall obtain prior written approval of DU PONT before moving any such 
* ~ material to a new location. 
^unless such loss or damage shall have been caused by the negligence or vlllful misconduct of 

INDEMNIFICATION DU FONT, Its employees, agents or assigns. 
CONTRACTOR shall fully indemnify DU PONT against all liability, loss and expense (induding reasonable 

attorney's fees, settlements, judgments and costs) resulting from injury to or death of any person (induding, without 
limitation, injury to or death of employees of CONTRACTOR or DU PONT) or loss of or damage to property 
ftncluding, without limitation, damage to DU PONT'S or CONTRACTOR'S property) or the environment incurred 

^ by DU PONTmcrthiTBtparity and resulting in any way from any act or omission, negligent or otherwise, on the part of 
Tx**- BKKRBBRDOacCONTRACTOR, its agents, employees, subcontractors or assignees, in connection witii die perform

ance of this Agreemem, except when such foss and expense are causedsdb^ by the xdtfokzaisBndactHRnegligence 
OfDU PONT. Z A - . ^ 

INSURANCE 
CONTRACTOR shall carry and maintain in force at all times relevant hereto, at CONTRACTOR'S expense, 

insurance of the type and of minimum coverage limits as fdk>ws: 
1. Worker's Compensation—Statutory with Employer's Liability—$1(X),000 per accident; 

2. Comprehensive General Liability, Bodily Injury and Property Damage induding contractual liability to cover 
CONTRACTC^'S obligations under this Agreement in a combined single limit—$500,000 per occurrence; 
• This policy shall name DU PONT as an Additional Insured. 

3. Comprehensive Automotive Liability, Bodily Injury and Property Damage m a combined single limit— 
$500,000 per accident; 
• If CONTRACTOR will not operate motor vehicles on DU PONT property or utilize such vehides in 

connection witii the work being performed hereunder, a leuer so stating is acceptable in lieu Of die automotive 
insurance certificate. 

Certificates of insurance in a form accepuble to DU PONT, evidencing tiie coverages required above shall be filed 
witii DU PONT in accordance with the DOCUMENTS provision herein prior to tiie furnishing of services under this 
Agreement. Such certificates shall provide that tiie insurer will give DU PONT not less than ten (10) days' advance 
notice of any changes in or cancellation of coverage. In the event any subcontractor is emptoyed for the services 
covered in this Agreement, then die CONTRACTOR assumes full responsibility to ensure tiiat the subcontract«a-'s 
services are covered by the same insurance limits as set forth herein. 

INDEPENDENT CONTRACTOR 
It is understood tiiat the employees, metiiods, facilities and equipinent of CONTRACTOR shall at all times be 

under its exclusive direction and control. CONTRACTOR'S relationship to DU PONT shall be tiiat of an independent 
contractor and nothing in tiiis Agreement shall be construed to constimte CONTRACTOR at any of its employees or 

. officers, as an employee, agent, joint venturer or parmer ofDU PONT. 

WASTE DISPOSAL 
CONTRACTOR agrees to furnish all required equipment and labor at no additional cost to DU PONT to remove 

and dispose of such quantities of waste as may be generated hereunder and which DU PONT dects not to have 
returned to it. CONTRACTOR shall not use, reuse, sell or otherwise dispose of any DU PONT material, processed 
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. material not meeting specifications, or product for its account unless previously agreed to in writing by DU FONTS 
Contract Administrator. Prior to die start of acnial processing hereunder CONTRACTOR and DU PONT will agree 
in writing on tiie identity of any subcontractor, methods used and the location of sites to be used fisr waste disposal 
hereunder. CONTRACTOR will notify DU PONT and get tiie written approval of DU PONT'S Contract Admin
istrator prior to changing any subcontractors, methods or location of waste disposal under this Agreement. 

CONTRACTOR agrees that such waste will be transported and disposed of in such a manne^ncsxpinsatcBagK 
v«3iBtitfrom3ewari!ngcaiiBcaiPMBBo»Biag^ nmrrifMoiitipIt nfsa'amiKioqHaMeak j^ic^ 

*as DU PONT s h a l l approve . ^ ^ ^ * ' 
RECORDS ANO INSPECTION 

CONTRACTOR agrees to maintain, in accordance with generally accepted accounting princq)]es and practices, . 
such records as may be necessary to adequately retlea tiie accuracy of CONTRACTOR'S charges and invoices for 
reimbursement under this Agreemem and maintain such other additional records as DU PONT may from time to 
time reasonably require in connection with this Agreement. DU PONT shall have the right fram time to time to 
inspect and verify tiie records kept by CONTRACTOR in connection with tiiis Agreement. DU PONT'S duly 
autiiorized represenutives shall have tiie right to visit, observe, and inspect CONTRACTOR'S production and related 
facilities utilized to accomplish the objectives of this Agreement at any time during CONTRACTOR'S normal 
business hours. DU PONT'S duly authorized representatives shall also have the right to select and inspea samples of 
maierial, material-in-process and product in CONTRACTOR'S facility pursuant to this Agreement and to reject 
product or CONTRACTOR-supplied material on tiie basis of tiie selected samples if DU PONT'S specifications are 
not met. DU PONT'S inspection or Mlure to exercise its right to test samples for compliance with DU PONT'S 
specifications shall not be deemed to establish that such material or produa met DU PCK^'S specifications. 

TAXES 
DU PONT agrees either to pay directiy all property taxes, licenses, charges and assessments levied by any 

governmental authority upon the DU PONT-owned material, equipment and product hereunder; or to reimburse 
CONTRACTOR tiierefor if paid by CONTRACTOR at DU PONT'S written direction. CONTRACTOR assumes 
full responsibility for the payment of all federal and state taxes of whatever sort, social security and unemploy
ment compensation taxes, withholding taxes, and all other taxes or charges applicable to CONTRACTOR'S 
actions, employees, facilities and materials fbr performing services hereunder or applicable to CfflilRACTOR'S 
iiKome hereunder. 

AUTHORITY 
The parties hereby represem that they have full power and authority to enter into and perform this Agreement and 

the parties know of no agreements, contracts, promises or undertakings which would prevent the full execution and 
performance of this Agreement. 

RESERVATION OF RIGHTS 
Either party's waiver of any of its remedies due to a breach by the other party shall be without prejudice and shall 

not operate to waive any other remedies which it shall have available to it, nor shall such waiver operate to waive its 
rights to any remedies due to a future breach, whether of a like or different character. 

HEADINGS 
The headings of the provisions of tills Agreement are inserted for convenience only and shall not constitute a 

part hereof. 

NONDISCLOSURE 
CONTRACTOR will not disclose to otiiers (a) tiie fact that DU PONT has purchased or plans to purchase services, 

artides, materials or product from CONTRACTOR or (b) aiiy infonnation or knowledge tiiat may be gained or 
learned by CONTRACTOR about tiie business, products, emptoyees or metiiods employed by DU PONT unless such 
disclosure is necessary to perform services hereunder or as required by law. 

COMPLIANCE WITH LAWS 
CONTRACTOR agrees tiiat in tiie performance of the processing operations and otiier services provided 

hereunder, including but not limited to the disposal of any waste materials resulting from said operations, h will 
comply with all applicable laws, rules and regulations of governmental autiiority in connection therewith. 
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APPLICABLE LAW 
The law of the State of Delaware shall govern the construction of this Agreemou. 

SEVERABILITY 
In the event that any provision of this Agreement shall be found to be void or unenforceable, such findings shall not 

be construed to render any otlier provision of this Agreement either void or unenfbrceable, and all other provisions 
shall remain in full force and effect unless the provisions which are invalid or unenfbrceable shall substantially affect 
the rights or obligations granted to or undertaken by either party. 

CORPORATE IDENTITY 
In the event tiiat CONTRACTOR'S invoice does not indicate tiiat CONTRACTOR is an incorporated emity, by use 

of the words (or abbreviations) "Incorporated", "Corporation" or "EC." as a part of CONTRACTOR'S company 
name, then CONTRACTOR shall display its tax identification number (TIN) on tbe invoice in lieu of such 
designations. Failure to furnish such information may result in withholding twenty percent (20%) of Agreement 
payments in accordance with IRS regulations. 

HAZARDS 
CONTRACTOR recognizes that hazards may be involved in performing the services described hereunder. The 

information supplied by DU PONT concerning processing or handling of Material and Product is tiie latest 
information known to DU PONT and relevant to the work to be performed hereundec. Such information is provided 
without warranty or representation as to its con^leteness or suitability in providing the services herein. The methods 
employed and the precautions taken to handle DU PONTowned equipment, if any. Material aod Product shall be 
determined by and rest solely with CONTRACTOR. CONTRACTOR agrees to provide its employees widi a safie and 
heaitiiy workplace using, but not limited to, such information as is or may be provided by DU PONT 

DU PONT shall have tiie right to immediately suspend tiiis Agreement, without liability to CONTRACTCSl, if at 
anytime DU PONT in its sole judgment determines that CONTRACTOR has violated any of the provisions of this 
Artide. Further, if CONTRACTOR fails to correct any such violation within seven (7) days immediately following 
DU PONT'S notice to CONTRACTOR of tiie violation, DU PONT bas tiie right to terminate tius Agreement. 

SAFETY AND HEALTH 
CONTRACTOR shall conduct the operations hereunder in confbrmhy with generally accepted safety practices. It 

is understood and agreed that CONTRACTOR shall be solely responsible for tiie safety of its operations, its employees -
and the public as it might be affected by CONTRACTOR'S operations, and CONTRACTOR acknowledges that its 
compliance with any safety recommendations made by DU PONT shall not, by itself, discharge CONTRACTOR 
from this sole responsibility. 

DU PONT shall have tiie right to immediately suspend tiiis Agreement, widiout liability to CONTRACTOR, if at 
anytime DU PONT in its sole judgment determines that CONTRACTOR has violated any of tiie provisions of this 
Anide. Further, if CONTRACTOR fails to correct any such violation witiun^Boemi^fa^^dqntimmediately folfowing 
DU PONT'S notice to CONTRACTOR of tiie violation, DU PONT has die right to terminate tius Agreement. 

* f i f t e e n (15) days 
WARRANTY meet the s p e c i f i c a t i o n s r e f e r r e d t o h e r e i n . 

CONTRACTOR warrants tiiat tiie Product delivered hereunder wilI?ipt^3«e4Kipq«qtetenp4nqiaR^ 12^MP 

k m In the event that Product supplied by C0NTRAC7t>R fails to meet any of the aforementioned warranties or are 
otherwise defeaive, CONTRACTOR shall, at DU PONT'S option, replace tiie defective Product or refund tiie 
purchase price induding freight charge. txaWTfcftQTOftcftq^Wix^^gPBBWBPnri^^ ; 2 l ^ 

SUL£iQbi3[Ta^Mw^tasdt&cBmamiBSKt8pfl^^^ DU PONT shall notify CONTRACTOR 
promptly of any daim against DU PONT with respect to the Product supplied hereunder and shall provide 
CONTRACTOR and/or its insurance carrier with infcsmation needed for settiement or defense of such daims. 

SHIPMENTS 
Freight charges, exduding detention and demurrage charges for all Material or other items supplied by DU PONT 

under tiiis Agreement, and for all Product produced hereunder by CONTRACTOR and shipped per DU PONT'S 
instructioiu, shall be for DU PONT'S account. Detention aixi demurrage charges on incoming shipments shall 
be borne by CONTRACTOR unless caused by DU PONT'S early or excessive delivery of Material. Shipmems 
of Material or Product hereunder to third parties are ui be made by CONTRACTOR upon written direction 
from DUPONT. 
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AO-lOJ Rcv. a-Ba ( ^ , l^y^'h^ 

E. I. DU P O N T OE NEMOURS 8t COMPANY 

IMCOMlufW 

WALXEd'a MILL. BAHLEV MILL PLAZA 

WILMINOTON. OeUAWARB 1 8 8 9 6 

AdHCULTURAL PfteOUCTS'DEPARTMKNT 

November 16, 1988 

Hr.etoff Pratt 
Cedar Chemical Corporation 
SlOO Poplar Avenue, 24th Floor 
Henphte, Tennessee 38137 

Dear Geoff: 

He are pleased to award the nanufacture of 600-800N pounds of HBC to 
Cedar*s Vest Helena plant. Ne do this according to the proposal In your 
November 11. 2988 letter. 

We look forward to a successful. safe start-up and to working again 
with the folks at Cedar and West Helena. 

Sincerely, 

YfZtit<^MJlA^ 
T. N. Kirchner 
Contract Hanager 

TNK/df678 

BcrreR THINGS pon BCTTBR LIVING 
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tfflC PROOUCTlOM 

BATCH 

NO. 
t 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13i 
141 
1SI 
161 
171 
181 
191 
201 
211 
221 

. 231 
241 
25! 
261 
271 
281 
291 
301 
311 
321 • 

331 
3 4 f . . 

351 . 

361 
371 
381 
391 
401 
411 
42! 
43! 
U i 
45! 

LBS. 

OPO 
3,000 
2,920 
2,900 
3,000 
2.900 
2.900 
2.870 
2.900 
2.910 
2.900 
2.870 
2.880 
2.900 
2.900 
2.900 
2.900 
2.930 
2.900 
2,900 
2.900 
2,890 
2.930 
2,910 

• 

.. 

461 
47: i 

481 
491 
50! 

LBS. OPO 
/ LB. NBC 

1.049 
0.7S7 
0.775 
0.557 
0.694 
0.879 
0.725 
0.573 
0.519 
0.732 
0.725 
0.655 
0.643 
0.732 
0.549 
0.613 
0.619 
0.676 
0.549 
0.659 
0.751 
0.6B3 

v 3 * -

5 1 1 - 1 1 

52 : 1 

53 ; 1 : 

54 . 1 

55; 
561 1 

57: 1 

58 ; i 

59. 
6O; 
61 , 

66 ,910 0 .699 

DRIMS 

HCC 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 

736 

LBS. 
HCL 

2,960 
4,250 
6,020 
6.160 
6,020 
4.820 
5.170 
5.740 
5.620 
4,830 
4,880 
3,960 
3,160 
5,2801 
6,1801 
5.9101 
5,6501 
5,6301 
5,6101 
5,8101 
6,1301 
5,8701 
6,0201 

1 

1 

1 
1 
1 
1 
1 
i 

DMMS 
HBC 

26 
36 
34 
49 
38 
30 
36 
46 
51 
36 
36 
40 
41 
36 
48 
43 
43 
39 
48 
40 
35 
39 

! 
1 1 

i i 

1 i 

i 

• • 

'• 

• 

LBS. 
NBC 

2,860 
3,960 
3,740 
5.390 
4,180 
3,300 
3,960 
5.060 
5,610 
3,960 
3.960 
4.400 
4.510 
3.960 
5,280 
4.730 
4.730 
4.290 
5,280 
4,400 
3,850 
4,290 

REUORK 

DRUHS 

5 
3 
5 
6 

REUORK 

LBS. 

550 
330 

" 550 

660 
6 6601 

6 660 

1 
1 
! 
1 

\ 

1 

121.680 8701 95,7001 31 3,410| 

<^^ 
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DUPONT DAILY PRODUCTION REPORT 

PRODUCT. MBC BULK CONTRACTOR. CEDAR CHEMICAL 

CAMPj^Gj, 50 KG DRpMs 

QUANTITY 600M LBS 

DATE 

%h 
"1M«IO 

% \ % 

-REWSK 

1̂ 
zz-

zs 

DAILY PROD. 

^ / < ^ 1 10 €/>cA. 

.STO l/0«/aoC 

^8(^\\O^Ac^ 

-

1 

"• 

1 

1 

1 
1 

1 

1 

1 
1 

CAMPAIGN 
TOT.AL ON HOLD 

- ^ / ^50 
% . ^ / 0 

/^^^ f.?o 

APPROVED 
TO S H I P 

1 

1 
1 
! 

1 
1 

^ 
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DUPONT DAILY PRODUCTION REPORT 

PRODOCT ^ ^ ^ ^ ^ CONTRACTOR. CEDAR CHEMICAL 

CAMPAIGN ^° ^g PROMS 

QUANTITY 600M LBS 

DATE . Rr̂ T3RlC- -

%^o| qp,-\l 

"/•iiol \m'\<\(\ 
' ' ^ % 106-2b ^ 

"^lohfi-Zofe 
"/s-frol /D6-<:/ 

/'/96I ^6- z^ 
'hho\q&' z,e> 

. - • • 

"" .- 1 r.!-= 
' ' . . - • " • • . . - . ••• •• . . . . o 

DAILY PROD. 
CAMPAIGN 

TOT.AL 

^ © 1)0 et^ci^ *• ^ ^ i ^ o : 7 

M ^ iin«^tei 
JS) \\0«.«:^ 
2 © no e*»c^ 

. ^.zto-p 
^/•z^Joy 

t^yi&oyf 

6 ^ i)0 ««cA. ^ '20'70-p^ 

^ ^ \lO-Ci*cA. 

ON HOLD 
APPROVED 

TO SHIP 

^ z.oŝ oy 1 

<^^ no-^iad;.. 1 - ^ < / / o y \ 

\ 1? 

= " - - •••• ~ • " 1 1 

. 

• O ' - -

. 

i 

1 
! 

1 
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CEDAR CI-rgMTCAL PP.OCF.P.̂ i CnNTROr, L.AB 
To: C. Hubach 
1-713-470-5195 
PRODUCT: MEZ - Unit #3 DAILY LAB REPORT 

Da.zB 

liiiiiiii 

}o 's} '9o 

10^1)^0 

nhhcf 

iilAhc^ 

///:/70 

IllQhD 

fZsho 

i 

B a t c h No. 

iiiii! ill 11 
\/}-:̂ 2̂ 90̂ /8A 

yjic3}̂ o-om 
\Jnci9o-]^A 

vifcRn-n?. 
i//.c5=to-aoA 
VIlOS^O-

V;/0S<7e>-

l / / iWyo-

C h l o r i d e 

0 . 5 % 
Max 

o.zl 
0 .2U 

o.aM 
0.5H 
0 - 2 ^ 

0 . 3 2 
0.3M 

f^.a:i 
C ) . « i ? ( 

o-Z:i 

% Ash ; % A . I . 

0 . 5 % 
Max 

9 8 . 0 % 
Min 

.̂ /3 9B, B 
^ , / < f ^ 

c . \ S 

r .OA 

ro. 10 

0.14 
(:>.o*s 
o-oq 

"' 

n,z 
m.-h 
9S. / 
^ O ^ . i \ 

9S.? 
9*5 .q 
^ ^ ' i 
q s . 5 
9S.9 

1 

C o l o r 
• 

R e p o r t 

o fF-

OFP' 
U)U1T£. 

f l 

I f 

/ I 

/ / 

( / 

/ J 

/ / 

f l 

%H20 

0.25% 
Max. 

^•. . :?< 

D,D\ 

^ ^ * \ ^ 

0.00. 

O'lO 

0 . 0 ^ 

0 - \ 0 

n - 0 1 

o . o h 

n . o i 

o t h e r 

:::::::h::"!:::::::: 

3 * 
a 
3 
0 
3 
^ 

3 
3 
3 
3 

)j: b)eu/«s tf/s- oFf-sPCL. BLF/ydtb BACiK 
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DATE: 

Revised 10/2/90 

BATCH # 
HBC 

BATCH SHEET 

1. 

2. 

3. 

5. 

6. 

7. 

8. 

Scrubber circulating ; T-N201 level %; pH_ Initial 

Charge MCC to R-NlOl ; Agitator on low ; Nitrogen purge_ 
Time Comp. Final Wt. R-NlOl 
Time Start Start Wt. 
Pounds MCC Charged to R-NlOl Initial 

Charge OPD 
Time Comp._ 
Time Start" 

Final Wt. 
Start Wt.' 

Pounds OPD Charged to R-N101_ 

Final Temp_ 
Start Temp" 

F 
F 

Initial 

Charge 1500 Pounds HCL slowly; Agitator on high 
Time Comp. Final Wt. Temp F 

Start Wt. Time Start 
Weight after starting cool loop 
Time Comp. Final Wt. Temp 
Time Start Start Wt._ 
Pounds HCL added to 4.2 pH 

Temp ^F Initial 
Continue HCL addition to 4.2 pH. 

_ pH 
_ PH-Temp 

Initial 

Continue HCL addition (100'-120 Ibs/min) to pH 4.0 & Temp 
203 F. . ..ji' 
TOTAL TIME FOR COMPLETION OF STEPS 4 AND 5 SHOULD BE APPROX. 2 HOURS! 
TIME R-NlOl WT. TOTAL #'S HCL pH TEMP COMMENTS 

START HOLD PERIOD OF 72 MINUTES; pH 4.0 (3.8-4.2); Temp 203F (199-207) 
TIME R-NlOl WT. TOTAL #'S HCL pH TEMP COMMENTS 

TOTAL #'S HCL ADDED 
END OF 72 MIN HOLD 
Initial -

Cool to 122 F; Flush pH loop ; 
Time complete R-NlOl Temp_ Initial 

Transfer to R-N103 
Time Comp Final Wt._ 
Time Start Start Wt.^ 

Pounds from R-NlOl 

R-NlOl; Start Wt. 
Final Wt.; 

Pounds to R-N103 

R-N103 

Initial 

file:\Tom\MBCSOP 
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CKDAR CHEMICAL PRQCFSS CONTROL L̂ B̂ 
To: C. Hubach 
1-713-470-3195 
PRODUCT: MBC - Unit »3 DAILY LAB REPORT 
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E. I. DU P O N T OE NEMOURS & COMPANY 

W A L X E K ' S M I L L . BAWLey MILL PLAXA 

WiLMINOTON. DCLAWARC 1 9 8 0 6 

AfifllCULTUIIAL PRODUCTS OCPARTWlSNT 

November 16, 1988 

Mr. eeoff Pratt 
Cedar Chemical Corporation 
5100 Poplar Avenue, 24th Floor 
K«nph1$, Tennessee 38137 ^ 

Dear Geoff: 

We are pleased to award the manufacture of 60O-800H pounds of HBC to 
Cedar's West Helena plant. We do th1$ according te the proposal In your 
November 11, 1988 letter. 

We look forward to a successful, safe start-up and to woriclng again 
with the folks at Cedar and Nest Helena. 

Sincerely, 

VfZtitdMJA^ 
T. H. Kirchner 
Contract Manager 

TNK/df«78 

eCTTCR TH<N6S rQA BCTTtR LIVINO 
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(2 ,a ,1c^ fKoe^ (eOrHf^ 

A ^ ^ REV II/B7 

E. I. DU PONT DE NEMOURS ft COMPANY CONTRAC* 
WtUMINCTON, O K L A W A R B 10808 

lIovcsEiber 3 0 , 1 9 8 8 LOAB-84563 
zsn • • •esstssETSsares.— 

E. I. DU PONT OE NEMOURS ft COMPANY 

r -1 
Cedar Chemical Corporation 
24th Floor, 5100 Poplar Avenue TTTTvrTK./-air,xT r>r.T»MJv«r. i nco 
Mpmr̂ hie T\r TflT?7 WILMINGTON. DELAWARE 053^ 
w e m p n i S / I N o o i j / j j ^ . ISSUINS po i i ^ pssssfca 

Ul, ^ 

vmsiV-B.. A . WALSH I 0 4 8 
•• ISSUED BY panraa 

This document, when properly exectued, shall constitute an Agreement between 
E. I. DD PONT DE NEMOURS AND COMPANY (DD PONT) and CEDAR CHEMICAL CORPORATION 
(CEDAR)-. 
SERVICES; To cover the cost of toll mcuiufacturing MBC from DD PONT-
supplied MCC salt per the instructions in the Contractor's Manual supplied 
to CEDAR at an earlier date and made a part hereof by reference. 

PERIOD OF AGREEMENT; December 1, 1988 through March 31, 1989. The campaign 
is expected to be complete by early February. 

QUANTITIES,: Not to exceed 780,000 lbs. of MBC. Exact quantity will be 
agreed upon by both parties. 

SPECIFICATIONS; See Contractor's Manual. 

COMPENSATION; As described in the letter from CEDAR'S Geoffrey L. Pratt 
to DU PONT'S Ted Kirchner, dated November 11, 1988, attached hereto and made 
a part hereof. 

TERMS AND CONDITIONS; DU PONT'S General Conditions (for) Off-Plant Services, 
EM-6685, as revised 1/86 and as modified, are attached hereto and made a 
part hereof. 

CONTRACT ADMINISTRATOR; D. H. Claudio 

CONTRACT COORDINATOR; P. D. Lewis 

INVOICES; Invoices should be mailed to; 

E. I. du Pont de Nemours and Company .^"h 
901 West Du Pont Avenue CK^ 
Belle, WV 25015 î  3̂  
Attn; P. D. Lewis 
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M6.U 1/87 

E. I. DU PONT DE NEMOURS & COMPANY CONTRACT ORDER 
:«cs«ra<uifs: 

W1LMIN6TON, DEUAWARB isasa 

November 30. 1988 LOAB-84563 2 

E. I. OU PONT o e NCMCXJRS ft COMPANY 

Cedar Chemical Corporation 
24th Floor, 5100 Poplar Avenue 
Memphis, TN 38137 mca 

Ul • 
WILMINGTON. DELAWARE >53 

1SSUIN6 P O I N T 

•"wg ^ R. A . WALSH 
J 

ISSUED BY -f-
TZEZnoStSBF 

48^ 

ENTIRETY: This document, and the documents specifically referred to herein, 
ambody the entire Agreement, and there are no agreements, understandings, 
conditions, warranties or representations, oral or written, express or 
implied, with reference to the subject matter hereof which are not merged 
herein. No modifications hereof shall be of any force or effect unless in 
writing and signed by both parties. 

Please signify your acceptance of the above by signing in the space provided 
below and returning the carbon copy to R- A. Walsh, E. I. du Pont de Nemours 
and Company, Materials and Logistics Department, Wilmington, Delaware 19898. 

CEDAR CHEMICAL CORPORATION 

BY: 

E. I. DU PONT DE NEMOURS AND COMPANY 

" Z J ^ ^ 
'X^O BY: 

TITLE: l y Z r p r Z ^ I Z L , ^ Z Z / c n ^ / i ^ r i ^ 

DATE DATE 

m 
C. F. DE3 J.^RHfJS, DIRECTOR 

T I T L E ; ^"-''"'^•^'•*^' ^'^'^RGY, & TRADING 

: AcxJ /̂y /̂zzf 
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CEDAR CHEMICAL CORPORATION 
24ih Floor • SlOO Poplir Avenue • Memphii. TN 3S137 • 901-615-3348 

November 11, 1988 

Mr. Ted Kirchner 
Contract Manager 
E.I. DuPont De Newours & Co. 
Walkers Mill, Barley Mill Plaza 
Wilmington, Delaware 19898 

Dear Ted, 

This is to confirm our conversation of November 10, regarding the 
production by Cedar of 600,000 to 800,000 lbs of MBC commencing 
in December, 1988, Cedar proposes the following terms for the 
production: 

1) That a plant modification fee not to exceed $50,000 be 
paid by DuPont amortized over the quantity of MBC to be 
produced. The modifications are expected to include the 
installation of a recirculaition loop with temperature 
and pH control, facilities to melt solid MCC in drums, a 
jacketed OPD charge line, conversion of a reactor vent 
line from stainless steel to fiberglass, and a 
hydrochloric acid feed system. These items have been 
recommended by DuPont's production staff based on their 
prior commercial experience. 

2) DuPont will provide all raw materials which will be 
delivered to Cedar's West Helena plant. 

3) The basis for waste disposal will be to return the 
material to DuPont's Belle, West Virginia plant with 
DuPont bearing the cost associated with the freight and 
disposal. Cedar will make every effort to dispose of 
aqueous waste through it's biological system as soon as 
possible after start-up. This may occur when sufficient 
material can be collected for characterization and 
verification that the waste is suitable for treatment in 
Cedar's nonhazardous biological treatment system. The 
fee for this service, to include materials required for 
the treatment, will be developed after completion of the 
waste evaluation work. 

4) The fee for processing the MBC will be $9,000 per day 
for a trial period intended to establish that the plant 
as modified can produce specification product, with raw 
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material consumption, waste generation, and productivity 
levels acceptable to both parties. The daily fee would 
be assessed only after Cedar's plant is ready for the 
injection of chemicals and only when the plant is in 
working condition. There will be a $100,000 minimum fee 
should the project be declared nonfeasible during this 
trial period or subsequent standard production period. 

5) Following mutual agreement that the trial period is 
over. Cedar would proceed on a fixed cost per unit of 
production. This cost is to be determined by dividing 
the number of days in a given month times $8,000 per day 
by the number of pounds produced in that month. The 
average daily production rate is estimated to be 10,000 
lbs. per day by Cedar and 17,000 lbs. per day by DuPont 
and thus the unit cost is expected to be in.the range of 
$.47 to $.80 per pound. 

6) Nitrogen is considered to be a raw material and will be 
metered to the reaction equipment. It will be charged 
to DuPont at Cedar's costs plus 5%. 

Subject to rapid agreement on this proposal. Cedar would target 
to begin production of MBC on or around December 1, 1988. This 
rapid schedule would require appropiate support from DuPont's 
technical staff to confirm the plant modifications required and 
identify the appropiate operating, safety/ and environmental 
procedures required. It is assumed that DuPont's technical staff 
will be present during the trial period. 

I believe that this covers the major items that we discussed 
yesterday, but if additional issues need to be addressed, please 
call. We have located the major items necessary to modify the 
plant and are ready to begin the modifications immediately. 

We hope that these terms are acceptable to you. Thank you for 
giving us the opportunity to bid on this project. 

Sincerely, 

Geferffrey L. Pratt 
Director of Operations/ 
Custom Manufacturing 

/kt 
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EM.668S R M V B S 

GENERAL CONDITIONS 
OFF-PLANT SERVICE 

E. I. DU PONT DE WEMOURS AND COMPANY 
(INCORPORATED) 

ASSIGNMENT AND SUBCONTRACTING 
The rights and obligations covered herein shall not be assignable by either party in whole or in part, nor shall either 

party subcontract any of its obligations hereunder without the prior written consent of the other party. 

NONDISCRIMINATION 
CONTRACTOR warrants that it has complied widi all applicable laws, rules, orders and reguladons of govern

mental authority covering the production, sale and delivery of the materials oc services specified herein, induding, 
but not limited to, Executive Order 11246, and die rules and reguladons promulgated thereunder, the Rehabilitation 
Act of 1973 and the Vietnam Era Veterans Readjustment Act of 1974. Further, CONTRACTOR warrants diat in die 
performance of the services hereunder, it will comply with all applicable provisions of the Bur Labor Standards Act 
of 193 8, as amended. 

FORCE MAJEURE 
Except to the extent otherwise provided herein, no liability shall result to either party from delay in performance or 

from nonperformance caused by circumstances beyond the control of the party affected, including but not limited to 
acts of God, fire, flood, explosion, war, action or request of govemtnental authority, accident, labor trouble or 
shortage, inability to obtain material, power, equipment or transportation, but each of the parties hereto shall be 
diligent in attempting to remove such cause or causes and shall prompdy notify the other party of its extent and 
probable durauon. 

Services affected hereunder may be eliminated from this Agreement widiout liability, but the Agreement shall 
remain odierwise unaffected. In the event of inability for any reason to supply the total demands fbr the service or 
product specified herein, CONTRACTOR shall allocate its available supply among any or all purchasers, as well as 
departments and divisions of CONTRACTOR, on such a basis as is fair and pracucal, without liability for any failure 
of performance which may result therefrom. 

If the party suffering the Force Majeure is unable to remove the cause or causes within seven (7) days, the other 
party hereto shall have the right to terminate, without penalty, this entire Agreement or any portion thereof caused by 
the Force Majeure event. 

TERMINATION 
If CONTRACTOR should refuse or fail to supply sufficient quandty of properly skilled personnel, or if it should 

fail to make prompt payment to subcontraaors for labor and materials used hereunder, or it should disregard or be in 
violation of any laws, ordinances or governmental regulations, or should h otherwise violate any of tbe provisions of 
this Agreement, or if DU PONT, hereunder in good faidi, determines diat personnel, materials, products or 
equipment as required hereunder are being used in an unsafe manner or in any way such that DU PONT'S dde thereto 
is in jeopardy, or diat CONTRACTOR'S credit or financial position is impaired, then DU PONT may, without 
prejudice to any other right or remedy, terminate or suspend diis Agreement without liability on written notice.* 
Termination under diis provision or under any other provision of this Agreement shall not relieve or release either 
party hereto from any rights, liabilities or obligadons which it has accrued prior to the date of such termination. 

DEFAULT 
In the event that either party hereto shall default in die substantial performance of any material obUgaiion specified 

herein, the nondefaulung party shall notify the other party hereof in writing and, if such default is not remedied 
within fifteen (15) days from date of such nodce, dien the Konde&uldng party shall have the right to terminate this 
Agreement immediately. If, in DU PONT'S sole opinion, such default may result in substanual property damage, 
injury, accident or death, OU PONT may, at any time, immediately suspend diis Agreement without penalty ox 
damages. Termination under this provision or under any other provision of this Agreement shall not relieve o r re
lease either party hereto from any rights, liabilities or obligadons which it has accrued prior to the date of 

_„ such termination. — . 
*The foregoing notwithstanding. It Is agreed that such notice shall specify with reasonable ' Ji^^ 
particularity the event or clrcxunstanees on which such notice Is based. If such event or 
circumstances shall have been cured or corrected within fifteen (15) days follovlng receipt of 
such notice, suspension, or termination shall be deemed of no force or effect. 
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CONTAMINATION AND RESPONSIBILITY 
CONTRACTOR shall take all steps necessary to prevent die contamination ofDU PONT'S materia] or product 

with foreign substances. CONTRACTOR shall perform services in accordance with OU PONT specifications, and 
shall bear the cost of handling, reworking or replacing any tnaterial or produa fading to meet specifications 
hereunder as die result of CONTRACTOR'S a a s or omissions. 

LOSS ANO DAMAGE/TITLE 
CONTRACTOR assumes full responsibility and liability for the safe handling and safekeeping of any material or 

product which E>U PONT may deliver or cause to be delivered to CONTRACTOR while such materia] is in \ 
CONTRACTOR'S care, custody and control. Unless otherwise specified, title to such material shall remain with 
DU PONT. Except as may odierwise be set forth in diis Agreement, CONTRACTOR shall reimburse DU PONT for 
the replacement value of any such material or product lost, damaged or destroyed while in CONTRACTOR'S 
possession, whether or not caused by die negligence or willful misconduct of CONTRACTOR, its employees, 
agents or assigns* CONTRACTOR shall segregate and placard such material and product indicating DU PONT'S 
ownership thereof. CONTRACTOR shall obtain prior written approval of DU PONT before moving any such 
material to a new location. 

^unless such loss or damage shall have been caused by the negligence or villfol misconduct of 
INDEMNIFICATION DU FONT, Its employees, agents or assigns. 

CONTRACTOR shall fully indemnify DU PONT against all liability, loss and expense (induding reasonable 
attorney's fees, senlements, judgments and costs) resulting from injury to or death of any person (including, without 
limiution, injury to or death of employees of CONTRACTOR or DU PONT) or loss of or damage to property 
(including, without limitation, damage to DU PONT'S or CONTRACTOR'S property) or the cnvinmment incurred 

^ byDU ?GNTsKx3tasipMBtf and resulting in any way fix>m any act or omission, negligent or otherwise, on die part of 
H A - ^ HBXRaXMQSKCONTRACTOR, its agents, emplcjyees, subcontractors w assignees, in connection with the perform

ance of diis Agreement, except when such loss and expense are causedsate^ by the wttfril iniimiurtt tHunegligence 
OfDU PONT •ac--w 

INSURANCE 
CONTRACTOR shall carry and maintain in force at all times relevant hereto, at CONTRACTOR'S expense, 

insurance of the type and of minimum coverage limits as follows: 
1. Worker's Compensation—Statutory with Employer's Liability—SI00,000 per accident; 

2 . Comprehensive General Liability, Bodily Injury and Property Damage induding contractual liability to cover 
CONTRACTC^'S obligations under dus Agreement in a combined single limit—$500,000 per occurrence; 
• This policy shall name DU PONT as an Additional Insured. 

3 . Comprehensive Automotive Liability, Bodily Injury and Property Damage in a combined single limit— 
$500,000 per accident; 
• If CONTRACTOR will not operate motor vehides on DU PONT property or utilize such vehicles in 

connection with die work being performed hereunder, a letter so stating is accepuble in lieu of the automotive 
insurance certificate. 

Certificates of insurance in a form acceptable to DU PONT, evidencing die coverages required above shall be filed 
widi DU PONT in accordance with die DOCUMENTS provision herein prior to die furnishing of services under this 
Agreement. Such certificates shall provide diat die insurer will give DU PONT not less dian ten (10) days' advance 
notice of any changes in or cancellation of coverage. In the event any subcontractor is employed fbr the services 
covered in diis Agreement, then die CONTRACTOR assumes full responsibility to ensure diat the subcontractor's 
services are covered by the same insurance limits as set forth herein. 

INDEPENDENT CONTRACTOR 
It is understood that the emplcjyees, methods, facilities and equipinent of CONTRACTOR shall at all times be 

under its exclusive direction and control. CONTRACTOR'S relationship to DU PONT shall be diat of an independent 
contractor and nodiing in diis Agreement shall be construed to constimte CONTRACTOR or any of its employees or 
officers, as an employee, agent, joint venturer CH' partner of DU FONT 

WASTE DISPOSAL 
CONTRACTOR agrees to furnish all required equipment and labor at no additional cost to DU PONT to remove 

and dispose of such quantities of waste as may be generated hereunder and which DU PONT dects not to have 
returned to it. CONTRACTOR shall not use, reuse, sell or odierwise dispose of arqr DU PONT material, processed 
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material not meeting specifications, or product for its account unless previously agreed to in writing by DU PONT'S 
Contract Administrator. Prior to die stan of actual processing hereunder CONTRACTOR and DU PONT will agree 
in writing on the identity of any subcontraaor, methods used and the location of sites to be used fbr waste disposal 
hereunder. CONTRACTOR will notify DU PONT and get die written approval ofDU PONT'S Contract Admin
istrator prior to changing any subcontractors, methcxis or kication of waste disposal under this Agreement. 

CONTRACTOR agrees that such waste will be transported and disposed of in such a manne^aadocpniKBtcaogK 
v<9eHP(nm3eni8ria@c^tecsam)ca»MBsa^ 1 ^ 

jaKefin^^iti&aKssttvKzeixaxxactaBakteazaaakiatsxa^^ 
*as DU PONT s h a l l a p p r o v e . 
RECORDS ANO INSPECTION 

CONTRACTOR agrees to maintain, in accordance widi generally accepted accounting principles and practices, 
such records as may be necessary to adequately reflect the accuracy of CONTRACTOR'S charges and invoices for 
reimbursement under this Agreement and maintain such other additional records as DU PONT may from time to 
time reasonably require in connection with diis Agreement. DU PONT shall have the right from time to time to 
inspect and verify the records kept by CONTRACTOR in connection with dus Agreement. DU PONT'S duly 
authorized representatives shall have the right to visit, observe, and inspect CONTRACTOR'S production and rdated 
facilities utilized to accomplish the objectives of this Agreement at any time during CONTRACTOR'S normal 
business hours. DU PONT'S duly authorized representatives shall also have the right to sdect and inspect samples of 
material, material-in-process and produa in CONTRACTOR'S facility pursuant to diis Agreement and to reject 
product or CONTRACTOR-supplied material on the basis of die selected samples if DU PONT'S specifications are 
not met. DU PONT'S inspeaion or failure to exercise its right to test samples fbr compliance with DU PONT'S 
specifications shall not be deemed to establish diat such material or produa met DU PONT'S specifications. 

TAXES 
DU PONT agrees eidier to pay direcdy all property taxes, licenses, charges and assessments levied by any 

govenunental authority upon the DU PONT-owned material, equipment and prtxlua hereunder, or to reimburse 
CONTRACTOR dierefor if paid by CONTRACTOR at DU PONT'S written direction. CONTRACTOR assumes 
full responsibility for the payment of all federal and state taxes of whatever sort, social security and unemptoy-
ment compensation taxes, withholding taxes, and all other taxes or charges ^plicable to CONTRACTOR'S 
aaions, employees, ^ i l ides and materials for perfuming services hemuider cr applicable to CONTRACTORS 
income hereunder. 

AUTHORITY 
The parties hereby represent that they have full power and authority to enter into and perform this Agreement and 

the parties know of no agreements, contracts, pronuses or undertakings which would prevent the full execution and 
performance of this Agreement. 

RESERVATION OF RIGHTS 
Either party's waiver of any of its remedies due to a breach by the other party shall be without prejudice and shall 

not operate to waive any other remedies which it shall have available to it, nor shall such waiver operate to waive its 
righu to any remedies due to a future breach, whether of a like or different charaaer. 

HEADINGS 
The headings of die provisions of this Agreement are inserted for convemence only and shall nt« constimte a 

pan hereof. 

NONDISCLOSURE 
CONTRACTOR will not disclose to odiers (a) die fact diat DU PONT has purchased or plans to purchase services, 

artides, materials or product from CONTRACTOR or (b) any information or knowledge that may be gained or 
learned by CONTRACTOR about die business, products, employees or mediods employed by DU PONT unless such 
disclosure is necessary to perform services hereunder or as required by law. 

COMPLIANCE WITH LAWS 
CONTRACTOR agrees diat in die performance of die processing operations and other services prcivided 

hereunder, including but not limited to the disposal of any waste materials resulting from said operations, it will 
comply with all applicable laws, rules and regulations of govenunental authority in connection therewith. 
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APPUCABLE LAW 
The law of the State of Ddaware shall govern the construction of this Agreement. 

SEVERABILITY 
In the event that any provision of this Agreement shall be found to be void or unenforceable, such findings shall not 

be construed to render any other provision of this Agreement either void or unenforceable, and all other provisions 
shall remain in full force and effect unless the provisions which are uivalid or unenforceable shall substantially affect 
die rights or obligations granted to or undertaken by eidier party. 

CORPORATE IDENTITY 
In die event diat CONTRACTOR'S invoice does not indicate diat CONTRACTOR is an incorporated entity, by use 

of the words (or abbreviations) "Incorporated", "Corporation' or "EC." as a part of CONTRACTOR'S company 
name, dien CONTRACTOR shall display its tax identification number (TIN) on die invoice in lieu of such 
designations. Failure to furnish such information may resuh in withholding twenty percent (20%) of Agreement 
payments in accordance with IRS regulations. 

HAZARDS 
CONTRACTOR recognizes that hazards may be involved in performing the services described herrainder. The 

information supplied by DU PONT concerning prcxressing or handling of Material and Produa is the latest 
infonnation known lo DU PONT and relevant to the work to be performed hereimder. Such information is provided 
without warranty or representation as to its completeness or suitability in providing the services herein. The methcxls 
employed and the precautions taken to handle DU PONT-owned equipment, if any. Material and Produa shall be 
drtermined by and rest solely with CONTRACTOR. CONTRACTOR agrees to provide its employees with a safe and 
healthy workplace using, but not limited to, such information as is or may be provided by DU PONT. 

DU PONT shall have the right to immediately suspend this Agreement, without liability to CONTRACTOR, if at 
anytime DU PONT in its sole judgment determines diat CONTRACTOR has violated any of the provisions of this 
Artide. Further, if CONTRACTOR fails to correa any such violation within seven (7) days immediately following 
DU PONT'S notice to CONTRACTOR of die vio]auon, DU PONT has die right to terminate dus Agreement. 

SAFETY AND HEALTH 
CONTRACTOR shall conduct the operations hereunder in conformity with generality accepted safety practices. It 

is understood and agreed that CONTRACTOR shall be solely responsible fbr the safety of its operations, itsemptoyoes 
and die public as it might be affected by CONTRACTOR'S operations, and CONTRACTOR ackmwledges diat its 
compliance with any safety recommendations made by DU PONT shall not, by itself, discharge CONTRACTOR 
from this sole responsibility. 

DU PONT shall have die right to immediately suspend this Agreement, without liability to CONTRACTOR, if at 
anytime OU PONT in its sole judgment determines diat CONTRACTOR has violated any of the pixjvisions of diis 
Anide. Funher, if CONTRACTOR fails to correa any such violation within4avuU)̂ Q^4t̂ (8cimmediately following 
DU PONT'S notice to CONTRACTOR of die violation, DU PONT has die right to terminate diis Agreement. 

• f i f t e e n (15) days 
WARRANTY meet the spec i f i ca t ions re fe r red to he re in . 

CONTRACTOR warrants diat die Produa delivered hereunder will?yiy(»c<wpqCtltgawiPtigqnBratf %.<.>0 
»tTkmBiqri»ip?c(a)OTaet:tfagyBCTfagkggygfarad<w>^^ 
iaai In die event diat Product supplied by CONTRACTOR fails to meet any of die aforementioned warranties or are 
otherwise defeaive, CONTRACTOR shaJI, at DU PONT'S option, replace die defective Produa or refund die 
purchase price induding freight charges. eiQtia90M3SgSSl>(^sttmxsgc*!a^^ - j ^ ^ ^ 
3txxK]Bdcis3faecxooall)cs£cdB&uii«d9radBasxaa)dc^^ 
fHi3BQi>aJaf*winyiffA'feaiCT3iai^^ DV PONT shall notify CONTRACTOR 
promptly of any daim against DU PONT widi respect to the Produa supplied hereunder aod shall provide 
CONTRACTOR and/or its insurance carrier with information needed for settiement or defense of such daims. 

SHIPMENTS 
Freight charges, exduding detention and demurrage charges for all Material or other items supplied by DU PONT 

under diis Agreement, and for all Product produced hereunder by CONTRACTOR and shipped per DU PONT'S 
instructions, shall be for DU PONT'S account. Detention and demurrage charges on incoming shipments shall 
be borne by CONTRACTOR unless caused by DU PONT'S early or excessive delivery of Material. Shipments 
of Material or Produa hereunder to diird parties are to be made by CONTRACTOR upon written dhection 
from DU PONT 
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( ^ T O J ) E. I. DU PONT DE NEMOURS & COMPANY CONTRACT ORDER 
WILMINGTON, DELAWARE 19898 

CC ! ' { ^ t̂MO jiit^o (ryJxi^ Ju ly 26, 1990 LOGH-61738 

/ V ^ 
CfiMfllACT OMOCfl NO~ 

E. L DU PONT DE NEMOURS & COMPANY 

.rJ 

L 

Cedar Chemical Corporation 
PO Box 2749 "1 
Highv/ay 242 South 
West Helena, AR 72390 
Attn: Hr. Geoffrey L. Pratt naa 

Ul 

Kums 

J 

Wilmington, Delaware 

• R.A. Bieo«i«aiilni. LocmoMCooc 

ISSUED BY KrrcBcooc 

This docanent, when properly executed, shall constitute an Agreement 
between E.I. DU PONT DS IIEMOURS & COMPANY (DD PONT) and CEDT^ CHEMICAL 
CORPORATION (CEDAR). 

SBP.VICSS: To cover the cost of toll manufacturing MBC from 
DU PONT-supplied HCC salt per the instructions in the Contractor's Hanual 
#13, "MBC Synthesis", dated October 1988, given to Geoff Pratt of CEDAR 
on July 25, 1990. This manual is made a part hereof by reference, 

PBHIOD OF AGREEMENT; August 1, 1990 through July 31, 1991. 

QU?..:mTI3S; Approximately 600,000 lbs. of HCC Salt to approximately 
800,000 lbs. of MBC. 

SPECIFICATIONS; Per Contractor's Manual dated October 1988. 

CO'IPSNSATION: As described in the letter from CEDAR'S, Geoffrey L. 
Pratt, to DU PONT'S, Ted Kirchner, dated Ilovember 21, 1989, attached 
hereto and made a part hereof. 

$9,000.00/day - Initial Production Fee 
$8,000.00/day - Processing Delay Fee* 
$.04/lb. - Waste fee 
*T:-.ere will be an $8:i/Gay fee charged to DU POKT if DU POIJT fails to have 
ra-; materials at CEDA?. for their consuTuption. 

TZ?::s & CC:-DITIO:!S; DU POITT'S General Conditions, E:;-OD35, ravised 
12/38, are attached hereto and nade a part hereof. 

YIILD; . Best efforts. 

2212' =2 = - efforts. Per r.eetir.g c". S/19/9C witl: A.J. Sepcie, Ross 
ICe.-dsl cf :u PC:*T a n i l-eoff ?ratt cf CZDA?., they vill develop a plar. for 
-Exi.-u- raze. Last car.paign '..'hich had OPD sappl" interruptic.ns, ra.e was 
oiyduv. "ace 13 func-ion of ".CC variaole. 

AB0000065661/1 
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SHU) • MCOfCOMTCD-
E. I. DU PONT DE NEMOURS & COMPANY CONTRACT ORDER 

LOGH-61738 
WILMINGTON, DELAWARE 19898 

Ju ly 26, 1990 

E. I. DU PONT DE NEMOURS Si COMPANY 

Cedar Chemical Corporation 
r PO Box 2749 ~l 

Highway 242 South 
West Helena, AR 72390 
Attn: Mr. Geoffrey L. Pratt oota 

U l 
DDUaiE 

L J 

Wilmington, Delaware 

• 
K.A. tiiao&lrai'Jri 

ISSUED BY 

QUALITY; Last product in the filter and two (2) dryers was MBC; last 
product in the reactors was chloroparanitrotoluene. Mo herbicides have 
been in the equipment per Geoff Pratt of CEDAR. 

WASTE; HBC aqueous waste to be disposed of by CEDAR in their on-site 
biological system. Caustic pretreat is included in this fee. 

C0:TTRACT ADMINISTRATOR; A.J. Sepcie 

ORIGINATOR: A.G. Rohrer 

INVOICES; Invoices should be nailed to: 
E.I. du Pont de Nemours & Company 
PO Box 2020 
LaPorte, TX 77572-2020 
Attn: D. Kirkpatrick 

EITIRETY: 
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DArZ: 
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es or representations, oral or 
ference to the subject matter hereof 
ifications hereof shall be of any 
d signed by both parties, 
e above by signing in the space 
: copy to R..̂ . Blackhall, Z.I. iu 
and Looistics Departnenc, PO BSJ: 
;are 15398. 

Z.I. DU POirr DE NEMOURS a COMPAirf 

3Y; MZ/<4:^J^^^yZ 
riTLZ: xA/f! / ^ . d ^ ^ ^ , ^ ^ ^ 
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MU-2SG0 REV. 5-03 

ESuuSHCDaax 

E, I. DU P O N T DE NEMOURS S C O M P A N Y 
MC0RI.O.ATCD 

CHAMBERS WORKS 

DEEPWATER, NEW JERSEY 08023 

CC: R. T. King, Wilmington 
S. A. Hamdan, Wilmington 
D. P. Heintzelman, Wilmington 
T. L. Hamberger, Wilmington 
E. A. Donald, Wilmington 
J. M. Anderson, Jr., Chs Wks 
S. 0. Sogers, Chs Wks 
P. H. Smith, Chs Wks 

July 5, 1989 

Mr. Tom Lodice 
Cedar Chemical Corporation 
P. O. Box 2749 
West Helena, AR 72390 

Dear Tom: 

Based on your attached letter and our review of the 
equipment set, please proceed with the required waste water 
handling modifications. These modifications should not exceed 
$5,500 without additional approval. 

Sincerely, 

y^fjC-^t^^^ 
Karl F. Kamenski 

KFK;bml 
5030U 
Attach. 

BETTER T H IN GS FOR BETTER LIVING 
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CEDAR CHEMICAL CORPORATION 
24th Floor . SlOO Popiai Avenue * Memphis, TN 38137 • 901-68S-S348 

June 20 , 1989 
REPLY TO: P. O. BOX 2749 

WEST HELENA. AR 72390 
(301) J72-370I 

Karl Kamenski 
Ai&v Dept. 
E.I.DuPont & Co. 
Chambers Works 
Deepwater, NJ 08023 

Dear Karl, 
In accordance with our conversations regarding the handling 

of the wastewater from the 2-C1.-4-NT process, we propose to treat 
the waste streams as follows: 

1) The first 2 washes will be neutralized to a pH of 7 to 10 
in a 3000 gallon glass-lined reactor and then transferred 
to a railcar for shipment back to DuPont. 

2) The third wash will remain in the reactor to be used as the 
first wash for the next batch. 

3) The soda ash wash will be transferred to a 3000 gallon 
glass-lined reactor where it will be cooled, filtered, and 
transferred to a 20,000 gallon tank for deepwell disposal 
by truck. 

4) The scrubber liquor will be held in a 5,000 gallon tank and 
then transferred to a 3,000 gallon reactor where it will 
be neutralized with hydrochloric (or sulfuric) acid and 
sodium sulfite prior to transfer to the 20,000 gallon tank 
used to hold the soda ash wash water. 

In order to handle the waste as described, we will be required 
to modify the piping as follows: 

1) We will install bag filters on the soda ash wash water line 
to the wastewater tank in order to remove solidified 
product from, the wastewater prior to deepwell disposal. 
The cost for this modification is estimated to be $1800. 

2) We will install new piping to transfer ferric hydroxide 
wastewater to railcars in order to prevent contamination 
of the "deepwell wastes" with ferric hydroxide slime. The 
cost for this modification is estimated to be $3,700. 

Please advise me as to whether or not these changes are 
acceptable and we will get these modifications completed as soon 
as possible. 

Thanks for your help and I'll look forward to seeing you on 
Thursday. 

Sincerely, 

Tom Lodice r^-/ 

ABOOOO 118465/3 
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DuPont 2-Ch1oro-4-Nitrotoluene 
Operating Procedures 

I. Process Summary 

I-A. Drying PNT 

Para-nitrotoluene (PNT) is charged into R-N105, a 2000 gal. 
glass lined reactor, for drying-.' . Drying is accomplished by 
heating, sparging with nitrogen (N.) and then adding thionyl 
chloride (SOCl.). Off gases pass to the scrubber in tfhich caustic 
soda (NaOH) solution is circulated. 

I-B. Chlorinating PNT 

The dried batch of PNT is transferred to R-NIOI, a 4000 gal. 
glass lined reactor, for chlorination. Ferric chloride (FeClj) and 
iodine (I.) a r e added as catalysts. The batch temperature is 
maintainecf at 167 degrees F while chlorine gas (Cl^) is sparged 
into the reaction mass. Cl. flows from a tank car through a 
vaporizer into the reactor. The progress of the reaction is 
monitored by checking freeze point and by vapor phase 
chromatography (VPC). The product is 2-chloro-4-nitrotoluene 
(CNT). 

Also formed a r e these by-products: 
dichloronitrotoluene (DCNT) 
hydrogen chloride (HCl) 

The HCl passes as a gas to the scrubber. 

I-C. Product Specifications 

product specifications and manufacturing specifications 
n below. The manufacturing specs are tighter than the 

L J 1 J." .» U _ J._l. - _ J - 4 . ; _ - 4..» 

The 
are shown 
product specs so process control action can be taken in time to 
prevent exceeding the product specs. 

Anal ysi s ( Product Spec M.3nuf acturing Spec 

Crystallization Point 135-139 deg F 135-138 deg F 

pH 6.5-8.5 7.0-8.0 

VPC (Vapor Phase Chromatography) 

PNT 1 .0-6.0 * 3.0-4.0 % 

CNT 92.0-94.0 % 93.0-93.5 % 

DCNT 1 .5-7.5 % 2.5-4.0 » 

J u n e 21 , 1989 Page 1 
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I-D. Washing The Product 

After the chlorlnation is complete the batch is washed 
multiple times with water followed by one wash with a soda ash 
water solution. The washes will be carried out in R-N104 and R-
N103. The water washes remove ferric chloride and dissolved HCl. 
The soda ash removes iodine and traces of phenolic compounds and 
leaves the product slightly alkaline. . 

June 21 , 1989 Page 2 
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II. Safety 

II-A. Chemicals 

After review! n.g the general description of the process the first 
thing to be done is to carefully study the material safety data 
sheets (MSDS) for all of the ch.em.ical.s involved in the operation. 
These are listed below: 

para-Nitrotoluene (PNT) 

Chlorine (Cl.) 

Ferric Chloride (Fed,) 

Iodine (I.) 

2 - C h l o r o - : 4 - N i t r o t o l u e n e (CNT) 

Hydrogen Chloride (HCl) 

Nitrogen (N.) 

Soda Ash (NajCO,) 

Caustic Soda (NaOH) 

Thionyl Chloride (SOCl.) 

2-Chloro-4-Nitrotoluene (CNT) 

Material safety data sheets a re available to all operators and 
supervisors. As you study these sheets make notes of any questions 
you have so they can be answered during the training program. 

Following are some safety highlights (not to be used as a 
substitute for MSDS). 

II-B. Chiori ne 
Chlorine is a highly toxic gas. Inhalation can cause death. 

It is most important for all operating personnel to have immediate 
access to a gas mask and self contained breathing apparatus (SCBA). 
A gas mask is sufficient for short term exposure but a SCBA must 
be used for longer periods. When engaged in operations involving 
potential release of chlorine, such as connecting and disconnecting 
tank cars, a gas mask should be worn. 

If a leak occurs proper valves should be closed to stop the 
leak. Liquid chlorine must never be trapped in a pipeline because 
as the liquid temperature increases sufficient pressure can be 
generated to rupture the pipe. Liquid chlorine causes serious 
burns on contact with the body. 

June 21 , 1989 Page 3 
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II-C. Caustic Soda 
Caustic Soda is one of the most dangerous industrial 
chemicals if it enters the eyes. It can result in 
permanent eye damage if not immediately flushed with 
water for at .least 15 minutes. The operator should wear 
tight fitting goggles or full face shield any time he is 
engaged in an operation where caustic soda might be 
released. 

II-D. Thionyl Chloride ' • > 
Thionyl chloride, a liquid, is severely irritating and 
corrosive to the eyes, skin, and respiratory tract. 
Tight fitting goggles or full face shield should be used 
to protect the eyes when handling thionyl chloride, as 
well as a gas mask or self contained breathing apparatus 
to protect the respiratory system. 

II-E, Ferric Chloride 
Ferric chloride is strongly acid, particularly in contact 
with water. For this reason tight fitting goggles or 
full face shield should be worn when handling ferric 
chloride. Contact w'ith the skin should be prevented as 
wel 1 . 

II-F. Iodine 
Iodine is highly toxic. The effects of its vapors are 
similar to chlorine. Tight fitting goggles or full face 
shield should be used and the skin should be protected. 

II-G. Para-Nitrotoluene (PNT) 
PNT, a yellow liquid, is moderately toxic. Avoid PNT 
exposure by ingestion, inhalation of vapors or contact 
with the skin. 

II-H. 2-Chloro-4-Nitrotoluene (CNT) 
CNT, a ye 1 low liquid Ts si milar to PNT in its hazard 
rating. It is moderately toxic and exposure by 
ingestion, inhalation of vapors, and contact with the 
skin should be avoided. 

II-I. Hydrogen Chloride (HCl) 
Hydrogen chloride gas Ti highly irritating to the skin 
and toxic by inhalation. Release of hydrogen chloride 
is not very likely in this process but if it occurs a gas 
mask should be used. 

Note: The above highlights a re not a substitute for the Material 
Safety Data Sheets. The MSDS should be studied in detail. 
Note; The minimum protective equipment for any sampling operation 
is full face shield, apron, rubber gloves, rubber footwear, and 
hard hat. 

June 2 1 , 1989 Page 4 
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III. Spill Control 

III-A. Chlorine 
Chlori ne is a gas at atmospheric temperature and 
pressure. If a significant leak occurs the first step 
is to put on' a gas mask or a self contained breathing 
apparatus. When thus protected appropriate valves should 
be closed to stop the leak. 

If the leak cannot be stopped.and the rate of leakage is 
sufficient to be a health hazard the area down wind must 
be vacated. 

If the leak is at the tank car valves and it cannot be 
otherwise stopped it should be stopped by using a 
Chlorine Institute Emergency kit "C". 

A leaking chlorine car must not be shipped, out of the 
plant. It is illegal to do so. 

III-B. Ferric Chloride 
Rubber gloves, Fespirator with "F" type filters, tight 
fitting goggles, and rubber footwear should be worn. 

Sweep up and shovel into containers. 

Flush the spill area with a large amount of water. 

III-C. lodi ne 
Wear rubber gloves, respirator with "F" type filters, 
tight fitting goggles, and rubber footwear. 

Sweep up and shovel spilled material into closed containers. 

Flush area with large amounts of water. 

III-O. Para-nitrotoluene (PNT) 
Wear a rain suit with s-elf contained breathing apparatus 
and rubber footwear. 

Shovel spilled material into closed containers. 

Flush spill area with a large amount of hot water. 

After cleaning up spill, shower, change to uncontaminated 
clothes, and report for a cyanosis check. 

lil-E. Soda Ash 
Sweep up and shovel material into closed containers. Wear 
respirator with type "F" filter and leather or rubber 
gloves when handling Soda Ash. 
Flush spill area with a large amount of water. 

June 21 , 1989 Page 5 
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III-F. Sodium Hydroxide 

Wear tight fitting goggles or full face shield, full rain 
suit, and rubber footwear. 

Flush spill area with water until surface of spill area 
tests no higher than 8 with pH paper. 

III-G. Thionyl Chloride 

Wear full face mask with ai^ -supplYi full rain suit, 
rubber gloves, and rubber footwear. 

Cover spilled material with Hazmat National Foam No. 2. 

Flush spill area with a large amount of water. 

III-H. 2-Ch1oro-4-Nitrotoluene (CNT) 

Wear full rainsuit, rubber footwear, and self contained 
breathing air mask. 

Absorb spilled material on oil-dri or sand and shovel 
into closed containers. 

Flush the spill area with a large amount of hot water. 

After cleaning up the spill, shower, change to 
uncontaminated clothes and report for cyanosis check. 

June 21 , 1989 Page 6 
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IV. Operating Procedures 

IV-A Preparation of Caustic Solution for Scrubber and 
Treatment of Spent caustic Solution 

IV-A.1. Confirmthat T-N201, the scrubber tank is empty 
and discharge valve is closed. 

Charge water to T-N201' unt'i.T. level reads %. 
Set valves so flow will be from TrN201 to pump, from pump 
through scrubber heat exchanger to scrubber, from 
scrubber back to T-N201. Note and record the level with 
circulation taking place. 

IV-A.2. Open cooling water supply valve to the scrubber 
heat exchanger and check that cooling water 
return valve from the heat exchanger is open. 

IV-A.3. Put on tight fitting goggles or full face 
shield. Set valves for flow from 50% caustic 
storage tank to T-N201. Start caustic pump and 
charge 50% caustic to T-N201 * until level 
increases to % while circulating 
through the scrubber cooler and scrubber 
column. When the new level is reached shut off 
the caustic pump. 

IV-A.4. Allow the caustic solution to continue to 
circulate through the scrubber. After 10 
minutes of circulation take a sample of the 
solution (with tight fitting goggles and other 
required sampling gear). Have the lab 
determine the caustic concentration. If below 
17% add more caustic, if above 19% add more 
water. 

As a guide add inches of water to reduce the 
? concentration by 1% * and add inches of 50% caustic 
' to increase the concentration by 1%. 

J u ne 21, 19 89 Page 7 
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IV-A.5. At the completion of each chlorination batch 
the. scrubber liquor is transferred from 
scrubber tank T-N201 to T-N206 except for 

% on T-N201 level indicator. This 
amount will continue to be circulated through 
the scrubber to take care of off gases during 
the product wash steps. 

IV-A.6. Prepare for the transfer to.T-N206 by carrying 
out the following: 

Check to be sure there is sufficient room in T-N206. 

Shut off pump N206 and close the valve between 
its suction and T-N206. 

Check to be sure pump N201 is running and set 
up to circulate through the scrubber. 

IV-A.7. Open the valves between T-N206 and pu'̂ mp N201 
except for the valve at pump N201 discharge to 
T-N206. Have the valving set for flow into the 
bottom of E-N208 and out the top to T-N206. 

Open pump N201 discharge valve to T-N206 and 
transfer down to % on T-N201 level 
indicator. If necessary, partially close pump 
N201 discharge valve to the scrubber to develop 
enough pressure to complete the transfer to T-
N206. 

When the level in T-N20 1 is down to %̂ 
close pump N201 discharge valve to T-N206 and 
fully open it's discharge valve to the 
scrubber, putting the scrubber on full 
circulation. 

IV-A.8. Open cooling water valves to and from E-N206. 

Set valves for circulation from T-N206, through 
E-N206, and back into T-N206. 

Start pump N206 and continue circulating and 
cooling until the spent scrubber liquor is 
cooled down to at least deg. F. 

Note: T-N206 is merely used as a holding tank and a means of 
making the transfer from T-N201 to R-N102 where the spent scrubber 
liquor is treated. Since T-N206 is a glass lined vessel and the 
spent scrubber liquor contains caustic soda the liquor should not 
be held ih T-N206 any longer than necessary to minimize attack on 

e glass. 
-A .9 . As soon as R-N102 i s empty check to be sure i t 

i s vented and i t s bottom valve i s c losed. 

ABOOOO 118407/9 



Set up valving to transfer from T-N2Q6 to R-
N102 being sure all valves a r e closed that 
could allow material to go other than to R-
N102. 

Using pump N206 transfer the spent scrubber 
1iquor to R-N102. 

Turn on R-N102 agitator and. open jacket water 
inlet and outlet valves. 

Put on tight fitting goggles or full face 
shield, rubber apron, and rubber gloves in 
addition to standard safety gear and take a 
sample of the scrubber liquor. Take the sample 
to the lab and report to the lab the pounds of 
liquor in R-N102. The lab will calculate the 
quantity of sodium sulfite and % 
hydrochloric acid to be added to the batch. 

IV-A.10. In addition to normal personal protective 
equipment put on the following: 

Add the amount of sodium sulfite calculated by 
the lab to R-Nt02. 

Add the quantity of 3 2- % hydrochloric 
acid calculated by the lab. 

Allow the material to mix for ^___ 
minutes. Put on the safety gear prescribed 
for the previous sampling of R-N102 and take 
another sample from R-N102. Take the sample 
to the lab for pH determination. If the pH is 
not between 2 ^^^ U2 ^^^ 
hydrochloric acid or caustic soda as prescribed 
by the lab. 

After the pH is adjusted to 7 to 
I Q and the batch is cooled down to no 

higher than /4g? deg. F transfer the batch 
through the filter to T-B102. 

The material will be transferred from T-B102 
to a waste water truck. 

ABOOOOl 18407/10 
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IV-B.1 

IV-B.2. 

IV-a.3 

1V-B.4, 

IV-B.5, 

IV-B. Connecting PNT Tank Car 

When a car of PNT is received place warning 
signs and derails at each end of the car. 

a steam trap on the condensate 
of the car jacket (coil) if one is 
y in place. 

Connect steam hose to the tank car jacket 
(coil). Be sure steam is reduced to a-fuiaaaune-
no greater than the pressure rating on the tank 
car jacket (coil). 

Apply steam to the car as needed to maintain 
temperature of contents between 140 deg. F and 
175 deg. F. 

When preparing to transfer PNT to R-N105 
connect hose between tank car and transfer line 
to R-N105. Leave the tank car discharge valve 
closed. 

Turn steam on to hose jacket. Allow hose to become well 
warmed before attempting transfer. 

See section IV-F. for instructions for transferring PNT 
from the tank car to R-N105. 

June 21 , 1989 Page 8 
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IV-C.Disconnecting PNT Tank Car 

The PNT tank car will be disconnected when it is empty or when 
it must be moved to accommodate switching another rail car. 

IV-C.1. Check operating log to confirm that the 
transfer line has been blown clear. 

IV-C.2. Put on a rainsuit, sel.f contained breathing 
apparatus, and rubber gl.oyes* 

IV-C.3. Close the nitrogen valve to the tank car 
between the nitrogen supply and vent tee. 

IV-C.4. Open the nitrogen vent valve and bleed all of 
the pressure from the car. 

Disconnect the nitrogen hose from the car. 

IV-C,5. Place a container, such as a 5 gallon bucket, 
under the drain valve in the transfer line. 

IV-C.6. Close the valves on each side of the drain 
valve tee. 

IV-C.7, Close the steam valve to the tank car jacket 
(coil), bleed off the steam pressure and 
disconnect the steam hose. 

IV-C.8. Carefully and slowly open the drain valve until 
no more PNT drains into the bucket. 

IV-C.9. Disconnect the flange between the drain tee and 
the valve at the tank car end of the transfer 
hose. 

Note: Do not disconnect the flange on the hose side of 
the valve since this could allow trapped PNT to drain 
out. 

IV-C.10. Shut off steam to the PNT hose. 

IV-C.11. If the tank car is not empty leave any Cedar 
applied piping connected to the car if it is 
not in the way for switching. If the car is 
empty close the tank car unloading valve and 
remove all Cedar applied piping and retain for 
the next PNT car. 

If the car is supposed to be empty confirm that it is 
truly empty by the following procedure: 
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IV-D. Connecting Chlorine Tank Car 

IV-D.1. Chlorine is potentially extremely hazardous. The 
greatest danger is from a leak that releases large quantities of 
the gas to the atmosphere where it can be inhaled by personnel. 
Both gaseous and liquid chlorine are extremely irritating to the 
eyes and skin. The safety section of the operating instructions 
as well as the Material Safety Data Sheet for chlorine should be 
carefully studied. . . 

IV-0.2. Confirm that the caustic scrubber system is in 
full operation. Have tight fitting goggles 
and a gas mask rated for chlorine service on 
your person. 

IV-D.3. Place derails and warning signs at each end of 
the tank car. Be sure brakes are set and 
wheels blocked. 

IV-D.4. Standard chlorine cars have two liquid 
discharge valves, two gas discharge valves, 
and one pressure relief valve, all located in 
the dome of the car. These a re the only 
openings on the car. 

Looking down on the dome the valve closest to the brake 
end of the car is No. 1, liquid valve. Going clockwise 
the next valve is No. 2, gas valve; next No. 3, liquid 
valve; next No. 4, gas valve. In the center is the 
pressure relief valve. On a DOT 105A300W car the relief 
valve is set to relieve at 225 psig. On a DOT 105A500W 
car it is set to relieve at 375 psig. The safety valve 
must never be disturbed or tampered with. 

In our process chlorine will be taken through a liquid 
valve and converted to chlorine gas in a vaporizer. 
Section IV-J. provides instructions for start up of the 
vaporizer. 

IV-0.5. A short 1 inch diameter pipe manifold has been 
prepared for use on the chlorine car. Connect 
this manifold to one of the liquid valves. 
Connect the unloading hose to the short 
manifold using ^ .N. qcicJoc.l<.. gasket. 
Be sure the gasket is t?i good condition. All 
piping must be clean, dry and free of oil. 

IV-0.6. Do not open the tank car liquid valve until you 
have studied Section IV-J. of the operation 
instructions. That section deals with the 
operation of the vaporizer. 
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IV-E. Disconnecting Chlorine Tank Car 

IV-E.1, When it is necessary to disconnect a chlorine 
tank car the chlorine transfer system must be 
purged in such a way to prevent chlorine 
release to the atmosphere when the chlorine 
hose is disconnected from the tank car liquid 
valve manifold. The procedure for this purging 
is contained in Section .IV-K'. of the operating 
procedures. 

It may be necessary to disconnect the chlorine 
tank car because it is empty or to allow a 
railroad switching operation. 

IV-E.2. After the transfer system has been-purged put 
on tight fitting goggles, or a full face 
shield, and a gas mask equipped with cartridges 
specified for chlorine. Check to be sure the 
tank car liquid chlorine valve is closed. This 
valve should have been closed as part of the 
procedure described in Section IV-K. of the 
operating procedure for shutting down the 
chlorine vaporizer. 
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IV-F. Charging PNT to R-N1.05 

IV-F.1. Check R-N105 to confirm that it is empty and 
dry. Check to confirm: 

^R-N105 discharge valve closed. 
. ^Steam to' jacket valve closed. 

Vent valve to heat exchanger E-N301 open 
Cooling water supply and ret.urn valves at E-N3'01 open, 
[Valve in condensate line.from E-N301 to V-N101 open. 
~V-N10 1 drain valve closed. 
_V-N10 1 vent valve to scrubber open. 
"Nitrogen sparge valve to R-N105 closed. 
_Jacket drained and blown down. 
"Nitrogen transfer pressure valve closed. 
_Load cell read out zeroed. 

IV-F.2. Confirm that temperature in the PNT car is 
between 175 and 185 deg. F, and that the hose 
from tank car to transfer line is properly 
connected and steam is on to transfer line 
tracing. Confirm that derails and warning 
signs are in place on each end of the tank car. 

IV-F.3. Apply nitrogen to tank car until pressure is 
30 (?) psig then close nitrogen valve. 

IV-F.4. If the tank discharge valve is open, open all 
other valves in the pipe line between the PNT 
tank car and R-N105 except the charge valve at 
the reactor. 

If the tank car discharge valve is not open, 
put on a full rain suit, self-contained 
breathing air mask, and rubber gloves in 
addition to standard safety gear. 

Slowly open the tank car discharge valve and 
watch for leaks. If any occurs, close the 
valve until they are repaired. 

Then open all other valves in the line between 
the tank car and R-N105 except the charge 
valve at R-N105. 

IV-F.5. Make a final check of the load cell read out 
to confirm that it is zeroed and record the 
weight and time on the batch sheet. 
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IV-F.6. Open the charge valve to R-N105 and allow CNT 
to flow until 18,350 lbs. have been charged, 
at which time close the charge valve. 

IV-F.7. Close the valve closest to the tank car and 
connect nitrogen hose to the PNT transfer line. ^ 
Open the nitrogen valve. Open the R-N105 \ 
charge valve and blow the transfer line until 
clear. (No further increase on reactor load 
cell read out). Close the nitrogen valve and 
the R-N105 charge valve. 

IV-F.8, Make all required batch sheet entries such as 
time charge started, time ended, quantity 
charged, etc. Throughout the operation be sure 
to accurately record all data called for on the 
batch sheets. Make sure the entire batch sheet 
is filled out! 
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IV-G. Drying PNT 

IV-G.1. After a full charge of PNT is in R-Nt05 start 
the agitator and open steam valve to jacket 
and check for proper steam trap operation. 
Heat PNT to 180 deg. F and maintain between 
175 deg. F and 185 deg. F. 

IV-G.2. Open nitrogen sparge valve and maintain a 
nitrogen flow rate of .1 cfm throughout the 
drying cycle. " • 

IV-G. 3. After / Z O minutes take a sample of PNT 
to the 1ab for moisture determination.. Take 
a sample and have the moisture checked every 

SO minutes thereafter until the 
moisture content is less than 0.2% (2000 ppm). 
Experience may indicate more or less frequent 
sampling. 

IV-G.4. After the batch is dried to less than 0.2% 
moisture close the steam valve to R-N105 
jacket, open jacket drain valve, close 
condensate line valve, and allow jacket to 
drain. 

IV-G.5. After jacket is drained close jacket drain 
valve, open cooling water return valve and 
cooling water supply valve. 

Continue cooling, the dried PNT until the temperature 
reaches 138 deg, F. Maintain the temperature between 130 
deg. F. and 138 deg. F during the thionyl chloride 
addition. 
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IV-H. Thionyl Chloride Addition 

IV-H.1. Close the nitrogen valve to R-N105 and vent R-
N105 to V-N101. 

Open valves between the vacuum pump and R-N105 and close 
the R-N105 vent valve. 

Start vacuum pump and pull a vacuum on R-N105 to 3 S ^ - < ^ 0 0 
mil 1imeters. . ' • 

IV-H.2. Put on a full face mask with air supply and 
rubber gloves and open thionyl chloride drum 
located on a platform scale. Insert lance on 
end of charge hose into drum. Open valve in 
thionyl chloride charge line to R-N105. Allow 
thionyl chloride to be sucked into the reactor 
until a total of 65 lbs. has been charged as 
measured by weight loss read on the platform 
scale. 

Remove the lance from the thionyl chloride drum and let 
air suck through the charge hose only long enough to 
clear it of liquid then close the thionyl chloride charge 
valve. Air should not be sucked in longer than necessary 
in order to minimize the entrance of moisture with the 
air. 

During the above operation hold the lance over an empty 
container to catch any drippage. Place the lance in this 
container until needed for the next charge. Seal the 
thionyl chloride container. 

IV-H.3. Close the valves between the vacuum pump and 
R-N105 then shut off the pump. 

IV-H.4. Carefully open the nitrogen valve to R-N105 and 
bring reactor pressure to between 0 and 5 psig. 
(Opening R-N105 vent to V-N101 condensers is 
avoided to prevent pulling moisture into 
R-N105), 
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IV-I. Transferring Dried PNT to R-NIOI 

IV-I.1. Check to confirm the following: 
._ R-NIOI jacket-c^/^^ 1 of water with 

water supply an-e i titurn vaives o p ^ f ^ C J ^ ^ ^ ^ 
R-NIOI discharge valve closed. 
Valves between R-NIOI and caustic 
scrubber open. 
Scrubber system charged with fresh 
batch of caustic solution and all 
valves set for circulating through 
the scrubber. 
Scrubber circulation pump on. 
Scrubber fan on. 
Water supply and return valves open 
at scrubber heat exchanger E-N201. 
Scrubber liquor temperature on 
control room read out normal at 

S O deg. F to | "ifO deg.F. 
Scrubber 1 iquor flow rate on control 
r o o m ^ r e a d o u t n o r m a l 
at A ( S gpm to S ~ ^ gpm. 

IV-I.2. Open charge valve to top of R-NIOI. 
Zero R-NIOI load cell readout. 

J 

^S'4rV 

IV-I.3. Open R-N105 discharge valve and maintain 2-5 
psig nitrogen pressure on R-N105 until entire 
batch of dry PNT is transferred into R-NIOI. 

IV-I.4. Close nitrogen valve to R-N105 and shut off-R-
N105 agitator. 

Close R-N105 discharge valve and R-NIOI charge 
valve. 
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IV-J. Starting Up Chlorine Vaporizer 

IV-J.1, The chlorine vaporizer is a steam jacketed 
steel vessel. Liquid chlorine flows from the 
chlorine car to the vaporizer. Inside the 
vaporizer the liquid chlorine flows down a dip 
pipe to the bottom of the vaporizer. Heat from 
the steam jacket .causes the. chlorine to boil 
and the chlorine "gas rises to the top section 
of the vaporizer and from th^re to the piping 
system that carries the gas to R-NIOI. 

Liquid chlorine should never be confined in a vessel or 
piping that is not equipped with a relief valve or 
rupture disc. For example great care must be exercised 
to avoid trapping liquid chlorine in a pipe between two 
closed valves. If that happens and the chlorine 
temperature rises it could build up enough pressure to 
rupture the pipe. The vaporizer, as well as the chlorine 
tank car, is equipped with a pressure relief valve. 

During chlorination, valving between the chlorine car and 
the vaporizer, and between the vaporizer and R-NIOI will 
be open and 5 psig steam will be on the vaporizer jacket. 
If the chlorine val.ve controlling flow to R-NIOI is 
closed nothing undesirable will happen. Any liquid in 
the vaporizer will boil and the chlorine gas will flow 
back into the car and condense in the large volume of 
liquid there. This is referred to as allowing the 
vaporizer to "float" on the car. It is safe to let the 
vaporizer with steam on the jacket float on the chlorine 
car between chlorination batches even if several hours 
el apse. 

IV-J.2. Check to be sure the chlorine car is properly 
connected as described in Section IV-D. 

If the tank car liquid valve is closed and has not been 
opened since the chlorine hose was connected this means 
the connections have not been checked for leaks. 

Check to be sure all valves between the tank car and the 
vaporizer are closed. 

Check to be sure the caustic scrubber is charged and 
operating. If the vaporizer relief valve opens chlorine 
will vent to the caustic scrubber. 

Check to be sure the vaporizer outlet valve is closed as 
well as the chlorine flow control valve and the two 
valves between the flow control valve and R-NIOI. Thus 
all valves in the line between the vaporizer and R-N101 
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will be closed with the possible exception of the 
chlorine pressure control valve. 

Check to be sure the drain valve in the vaporizer outlet 
pipe is closed. 

Check to be sure tha drain valve and nitrogen connection 
valve on the tank car manifold are closed. 

IV-J,3. If chlorine has not yef be.ep drawn from the 
chlorine tank car since' it was connected to 
the transfer system put on tight fitting 
goggles and a gas mask with cartridges rated 
for chlorine service or a full face gas mask, 
a full rain suit, and rubber gloves in addition 
to standard safety gear.. 

IV-J.4. Open the following valves in the sequence 
listed and check the valves and connection 
joints with ammonia as each valve is opened. 
If a leak is detected close the last valve 
opened until the leak is repaired then proceed. 

Tank car liquid valve. 

Valve at the tank car end of the chlorine hose. 

Valve at the vaporizer end of the chlorine hose. 

Note: Leave vaporizer inlet valve closed. 

At this point if there are no leaks the gas mask may be 
removed and safety glasses substituted for the tight 
fitting goggles. 

If chlorine has been drawn from the tank car since it was 
connected the connection joints will already have been 
tested for leaks. In this case steps in sections IV-J.3 
and IV-J.4. need not be carried out but be sure the 
vaporizer inlet valve is closed. 
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IV-J.5. Open the steam valve to the vaporizer steam 
jacket. Be sure the steam pressure does not 
exceed p O p s i g . Be sure the steam trap is 
operating properly and air has been bled out 
of the steam jacket. Watch the pressure gauge 
on the vaporizer discharge line. If the 
pressure rises by. more than,50^ psig , close the 
steam valve. The pressure built up indicates 
liquid chlorine was left- io the vaporizer. 
Notify the Supervisor and arrange to boil the 
liquid to the chlorine tank car. 

IV-J.6. When the vaporizer has been heated to the point 
that a small amount of water splashed onto the 
jacket boils, begin very slowly to open the 
vaporizer inlet valve. 

Watch the pressure gage in the line between the tank ca r 
and the vaporizer and the pressure gage on the vaporizer 
outlet line. 

As liquid chlorine is admitted into the vaporizer the 
pressure in the vaporizer will rise. Continue to slowly 
open the vaporizer inlet valve until the pressure in the 
vaporizer equals the pressure in the line between the 
tank car and the vaporizer. At that point slowly move 
the valve to the full open position. 

IV-J.7. Observe the pressure in the line between the 
chlorine gas automatic pressure control valve 
and R-NIOI. If that pressure is less than the 
pressure in the vaporizer open the valve 
between the chlorine pressure control valve 
and the vaporizer. 

If the pressure is greater than that in the vaporizer 
open the valves in the line between the automatic 
pressure control valve and R-NIOI to relieve the 
pressure, then open the valve between the chlorine 
pressure control valve and the vaporizer. 

IV-J.8. Set the cjilorine vapor pressure control valve Set the cjilorine 
to ^^i$ psig. 

IV-J.9. Start chlorine flow into R-NIOI following the 
instructions in Section IV-L, 

IV-J.10. The chlorine vaporizer must be operated in such 
a way as to discharge chlorine gas with at 
least 18 deg. F of super heat. This means the 
temperature of the gas must be at least 18 deg. 
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F-higher than the boiling point of chlorine at 
the pressure existing in the .vaporizer. The 
degrees of super heat is determined by 
observing the temperature and pressure in the 
vapori zer. 

It is necessary for the chlorine to be superheated to 
prevent liquid chlorine from entering R-NIOI and causing 
a violent reaction. -. • .-

IV-J.11. Following is a graph showing the vapor pressure 
of chlorine vs. temperature. The curve 
represents the boiling point of chlorine at a 
given pressure. 

For example if the vaporizer pressure is 110 psig the 
absolute pressure is 125 psia. At this pressure the 
boiling point is 85 deg. F. In order to have 18 deg. F 
superheat the temperature in the vaporizer would need to 
be 103 deg, F (85 + 18). 

After the normal vaporizer operating pressure range is 
established an easier to read table will be made up for 
determining degrees of superheat. 

IV-J. 12. During operation observe the degree o f 
superheat frequently, at least as frequently 
as recorded on the batch sheet. 

Any decrease in superheat must be investigated 
immediately because it probably means an accumulation of 
liquid in the vaporizer. Such accumulations at a. 
superheat less than 18 deg. F may reach an excessive 
1 eve.l . 

Principal causes of the increase in liquid level in the 
vaporizer are: 

Chlorine feed rate excessive (vaporizer doesn't have 
enough heating capacity to keep up with it). Can be 
corrected by reducing feed rate. 

Restriction of steam flow to the vaporizer. Correct by 
eliminating restriction. 

Steam condensate not getting away from the vaporizer 
steam jacket fast enough. Correct by being sure the 
steam trap is discharging properly and there is no 
restriction in the condensate line. 

Air in the steam jacket. Vent off the air and be sure 
the automatic air vent is functioning properly. 
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Fouling of the heat transfer surface in the vaporizer. 
Correction of this requires shutting down, disassembling, 
and cleaning the internal surfaces of the vaporizer. The 
cleaning should be done under the direction of the 
engineering department. 

IV-J.13. A pressure transmitter is .located in the 
chlorine vapor line between the vaporizer and 
R-NIOI. A pressure indicator - controller is 
located in the control room and should be set 
at £$" psig. iQ-^kx^^ ^ ^ ^ ' ^ l 

The system also contains high pressure and low pressure 
sensors. If the pressure rises too high or falls too low 
an alarm will sound and the automatic vapor pressure 
control valve will close. 

If this happens close the valve between the chlorine 
pressure control valve and the vaporizer. Leave valves 
between the vaporizer and the tank car open. 

IV-J.14. Determine the cause of the excessively high or 
low pressure and correct ft. 

Some possible causes of low pressure are as follows: 
Those listed in Section IV-J.12. 
Chlorine car becoming empty. 

Partially (or completely) closed valve between the tank 
car and the vaporizer. Correct by opening the valve. 

Fouling of the chlorine line between the vaporizer and 
the tank car. This would require a shut down and 
cleaning or replacing the piping. 

Closing of the chlorine tank car excess- flow valve as a 
result of a sudden surge in the chlorine flow. With the 
chlorine flow shut off as it would be at this point and 
the vaporizer floating on the tank car the pressure will 
equalize on both sides of the excess flow valve and the 
valve ball will drop into the open position. 

IV-J.15, Some possible causes of high pressure are as 
follows: 

Closed or nearly closed valves in both the line between 
the vaporizer at R-NIOI and between the vaporizer and the 
tank car. This could trap pressure in the system. The 
corrective action is to open appropriate valves to 
relieve the pressure either into R-NIOI or into the tank 
car. 

June 21 , 1989 te^ 21 

ABOOOOl 18407/24 



Note: Remember that, normally, excessive pressure will 
not build up in the system if valving is closed between 
the vaporizer and R-NIOI as long as the valves are open 
between the vaporizer and the tank c a r . Under these 
conditions pressure is relieved into the tank car. 
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IV-K. Shutting Down Chlori ne Vaporizer 

IV-K.1. Use thi s procedure between chlorination batches 
when the chlorine car does not need to be 
disconnected for switching. (IV-K.2. contains 
instructions to be used if the chlorine car is 
to be disconnected from the unloading line.) 

Check to be sure steam fs on the vaporizer and 
the vaporizer is hot. .•' 

Check to be sure all valves are open between >̂t/'* 'ŷ  "̂  
the vaporizer and the chlorine car. . ( [O'^ ^""^ , bliJ'-''̂  

Close one or more valves between the vaporizer ^/AI^"^ 

and the chlorination reactor (R-NIOI). 

This set up will allow the vaporizer to "float" 
on the chlorine tank car. Any liquid in the 
vaporizer will vaporizer into the chlorine car 
and the pressure in the vaporizer and the 
chlorine car will become equalized. 

The system can be left in this mode between 
chlorination batches even for a period of 
several hours. 

Note; The valves between the chlorine car and the 
vaporizer should never be open when the vaporizer is not 
hot. Otherwise liquid chlorine can accumulate in the 

-vaporizer and cause serious problems later. 

IV-K.2. Us this procedure is the chlorine car is to be 
disconnected. (The first three steps are the 
same as in IV-K.1.). 

Check to be sure steam is on the vaporizer and 
the vaporizer is hot. 

Check to be sure all valves a re open between 
the vaporizer and the chlorine car. 

Close one or more valves between the vaporizer 
and the chlorination reactor (R-NIOI). 

The vaporizer pressure will rise slightly and 
force liquid chlorine back into the chlorine 
car. 

After 5 or 10 minutes close the liquid chlorine 
inlet valve to the vaporizer and observe the 
vaporizer pressure gauge for 1 or 2 minutes. 
If the pressure does not rise (or rises slowly 
then remains steady) the vaporizer is 
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sufficiently free of liquid chlorine. 

If the vaporizer pressure rises more than 50 
psig or exceeds 200 psig when the liquid inlet 
valve is closed open the valve for 5 minutes 
and repeat the procedure if necessary until 
there is no excessive pressure rise when the 
liquid inlet valve is closed. 

At this point the procedure can be carried out 
for disconnecting the chlorine car. If desired 
steam to the vaporizer can also be shut off. 
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IV-L. Chlorinating PNT . 

Note: During the chlorination of PNT some one must be 
in the control room at all times monitoring and 
controlling the process. 

Note: In addition to standard safety gear, rubber gloves, 
respirator with "F" type fiIters,.tight fitting goggles, 
or full face shield, apron'.ajid rubber footwear must be 
worn when handling ferric chloride and Iodine. 

1V-L.1. Start R-NIOI agitator at low (59 rpm) speed. 

IV-L.2. Maintain the batch temperature between 140 deg. 
F and 176 deg. F, with 172 deg. F preferred, 
during the entire chlorination step. 

1V-L.3. Add 270 lbs. (2 drums) of ferric chloride to 
R-NIOI through the charge pot. 

Add 6.5 lbs. of iodine to R-NIOI through the 
charge pot. Iodine will be pre-weighed and 
packaged in the lab. Iodine and F e r r i c Chloride 
do not take part in the reaction but catalyze 
the chlorination reaction). 

1V-L.4. The minimum temperature (140 deg. F) must be 
maintained to prevent the batch from 
solidifying. The maximum temperature (176 deg. 
F) has been established by experience. 

IV-L.5. Check to confirm the following: 

Derails and warning signs in place on each end of the 
chlorine car. 

Steam on to vaporizer and trap working properly. 

Hose connection between chlorine car and piping in place 
and secure. 

All drain and purge valves in the chlorine piping system 
that discharge to atmosphere closed. 

Chlorine control valve to R-NIOI closed. 

i nejsr Chl o r i n e ^ r e s s u r e c o n t r o l l e r (a t con t ro l panel) set a t 
p s i g . 

Chlor ine f low c o n t r o l l e r (a t con t ro l panel) set at zero 
I b s . / h r . 
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IV-L.6. Refer to Section IV-J. of the operating 
procedures for putting the chlorine vaporizer 
into operation and setting up to start chlorine 
flow to R-NIOI. 

IV-L.7. Open manual valves between chlorine flow 
controller and R-NIOI. 

Increase chlorine flow control ler . to 2.0 C? 1 b s . / h r . 
Check out the entire system to insure that there are no 
chlorine leaks. If a leak is found close appropriate 
valving to stop the leak and do not proceed until the 
leak is repaired. 

During chlorination monitor the chlorine pressure which 
should remain between (j^ and /j-Q psig. 

Monitor the scrubber 1 iquor..,̂ f 1 ow rate which should be 
between ^Q and S ^ gpm. 

Monitor the scrubber liquor temperature which should be 
between 0 ^ and /<^0 OF. 

If any of these limits a r e exceeded take appropriate 
action. If help is needed notify the supervisor. 

IV-L.8. Continue chlorinating at I Z O O Ibs./hr. 
for six (6) hours at which time take a sample 
from the reactor to the lab for a freeze point 
determination. The freeze point increases as 
chlorination proceeds. 

Note; Wear a self-contained breathing air mask, rubber 
apron, rubber gloves, and rubber footwear, in addition 
to normal safety gear, while taking the sample. 

Continue to take samples and have freeze point determined 
every_; . 

IV-L.9. When the freeze point exceeds 129 deg. F reduce 
the chlorine rate to Ibs./hr. and 
take samples te—the^lab- at feast every 20 
mi nutes. 

IV-L.10. When the freeze point reaches 136 deg. F 
chlorination should be complete. The lab will 
confirm this by vapor phase chromatograph 
(VPC) . 

IV-L.11. When chlorination is complete set chlorine flow 
controller to zero and close the manual valve 
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mm A/« r . Ziunmerman 

DuiuiMipaez 

E. I. DU PONT DE NEMOURS & COMPANY 

WILMINGTON. DELAWARE 19898 

CHEMICALS AND PIGtMENTS DEPARTMENT 

June 25, 1990 

Mr. Geoffrey L. Pratt 
Director Custom Manufacturing 
Cedar Chemical Corporation 
24th Floor 
5100 Poplar Avenue 
Memphis, TN 38137 

Dear Geoff: 

Please change the specs for your production of 2-chloro, 
4-nitro toluene to reflect the following: 

2C14NT 88% Hin. 
dichoro's 5% Max 
PNT 3.5% +/- 2.5% 
nitrophenol 20 ppm Hax. 
pH 7.5 Hin. 

I've discussed these specs vith Greg Satterfield and he 
expects no difficulty meeting them. He started to use these 
specs on June 20. Greg also anticipates shorter cycle times as a 
result of our request for "less chlorination". 

Let me know if these specs present any problems. 

Sincerely, 

€ . 0 ^ 
Elaine A. Donald 
Materials Hanager 

EAD:map 

cc: John H. Miles, Jr., Cedar Chemical Corporation 
Greg -Satterfield, .r.CedariChemicalftCorporation 
R. £. Blackhall, Du Pont 
J. A. Medaris, Du Pont 
P. H. Smith, Du Pont 

ABOOOOl 18316/2 
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CEDAR CHEMICAL CORPORATION 
P.O. Bos 2749. Hwy. i 4 t S. • W o t Htitam. AR 72890 

(SOI)672.3701 • Fax Na 001-672.379S 

1st Run 

Bad Product - at West 

Batches 1-8 
Batch 9 

Good Product 

1st Run 

Batches 10-16 

Shipped 

2nd Run 

Shipped 11/14 
11/27 
11/27 

Helena 

GATX 19970 
Tank Truck 
Total Bad Product 

GATX 13733 

wN.9/12/89 

GATX 14459 
UTLX 65931 
UTLX 65934 

- - r ^ 182,935 
^ ^ 23,040 

205,975 

161,300 

178,100 
138,800 
90,900 

407,800 

cc: John Miles 
Greg S. 
Tom L. 
Ken H. 
C. Pratt 
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MU-ISOO REV. s-as 

:a t ?. 
E. I. DU PONT DE NEMOURS S COMPANY t 

CHAMBERS WORKS 

DEEPWATER. NEW JERSEY 08023 

November 16, 1989 

Mr. John Miles 
Plant Manager 
Cedar Chemical Corp. 
West Helena, Arkansas 72390 

Dear Mr. Miles: 

Following our recent telephone conversation, Ip was given a letter 
regarding handling of the waste water generated by the 2C4NT process. 
I am enclosing a copy of this letter. 

You should have been notified of this some months ago, and I have 
no explanation of why you were not. 

We still plan to ship the bulk of this waste water by tank car; 
however, at least one car will have to be off-loaded to a tank trailerj 
for the initial run. 

DuPont will reimburse you for the cost involved in this 
off-loading and for the freight involved in shipping the tank trailers. 

I recommend that you use S-J Transportation of Woodstown as they 
are registered waste haulers all the way through to and including N.J. 
Your contact would be Mike Reraster at 609-769-2741. I can make the 
hauling arrangements if you desire. 

Thank you for your cooperation. 

.̂̂ -Stncerely, 

Paul H. Smith 
609-540-3595 

PHS:swb 
Attachment 
5065M 

BETTER THINGS FOR BETTER LIVING 

ABOOOO 117105/2 
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CM-I MEV. T.«0 

^"^ S r . ^ <=c: S . A . H a m d a n 
•"*"""••"••»' R . T . K i n g 

E. I. DU P O N T DE NEMOURS & COMPANY S . O . Rogers 
l a i c o a r o M l t o 

D. P . He in tze lman 
WILMINGTON. DELAWARE 19898 j _ ^ j ^ Gavigan 

( T. L. Hamberger 
CHEMICAL.S AND PIGMENTS DEPARTMENT g ^ ^ ^ D O H a l d 

May 23, 1989 

K. M. KAMENSKI 

2 C1-4N0? Toluene Cedar Toll 

The letter from Cedar Chem detailing the cibove tolling 
arrangement had some loose ends in it. This letter will 
clarify (and should be attached to Cedar's letter) how we 
expect to handle billings for some of the items. 

o We should order all the crudes except soda ash. You 
will establish blanket orders for chlorine and 
caustic which Cedar can "call off against. Others 
will be one time orders shipped direct to West 
Helena. 

o Liquid waste disposal will start by the material 
being tank trucked to an appropriate deep well site 
(TLH to define). Trucking and deep welling bills 
should be sent direct to E>u Pont Chambers Works. 
Later Cedar may try to put a portion through their 
ponds. 

o Since we are being billed $9M/day for the first 
campaign, it will be important that you come to an 
agreement with Cedar as to when you start and 
finish. Towards the end of the first campaign you 
will need to establish a normal lb/day rate to 
convert the daily charge to a $/lb charge for 
subseqn.ient campaigns. 

If for some reason there is a need to revise tJie eibove, 
you should formalize the change in a letter to be attached to 
Cedar's and this letter. 

>.- J 
G. L. MC NEILL 

GLM172:bhc 
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2C14NT 1988 PRODUCTION AND CONSUMPTIONS 

ITEM 

^ Chlorine 
* Ferric Chloride Anhy 
Iodine -»• 
Nitrogen, lOM cu ft+ 

.^t^p-Nitrotoluene 
Soda Ash Light ^ 

>^Soda Caustic Liqviid, 50% 
Thionyl Chloride 

STANDARD 
Ibs/cwt 
47.351 
1.127 
0.023 
"1.511 
87.417 
0.564 
7.160 
0.507 

1988 
lbs 

600,907 
15,660 

320 
18,292 

1,066,529 
3,759 

103,231 
2,765 

1988 
Ibs/cwt 
49.637 
1.295 
0.026 
1.511 

88.099 
0.311 
8.527 
0.228 

Cedar 
1st CMFGN 

lbs 
197,198 
5,146 
105 

6,003 
350,000 
1,234 

907 

CEDAR 
r Total 
lbs 

591,594 
15,437 

315 
18,009 

1,050,000 
3,701 

2,722 

2C14NT 100.000 1.210,601 100.000 397,280 1,191,839 

% YIELD 
(Molar Based PNT/2C14NT) 91.4% 90.7% 90.7% 90.7% 
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CEDAR INTERNAL CORRESPONDENCE 
DATE: 05-18-89 

7l3 
jQ. John Miles FROMlIell Robbins 

cc. SUBJECT: 

THE STAST-DP NUMBER FOR DDFONT-P-HITRO TOULENE IS 0274-5250. 

THE PBODUCT NUMBER FOR DDPOBT-P-HIIRO TOOLENE IS 74. 

cc: Charlie 
Janice 
Tom 
Gnlnn 
Ken 
Joe Porter 
Richard 
Joel 
Joe Forthman 
Robert 
Beaver 
Greg 
Russell 
Floy 
Dennis 

SK-U404 
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May 19, 1989 

To; Geoff Pratt From: Neil Robbins 

Subject: Cost Estimate on 
DuPont P-Nitro Toulene 

Geoff I have enclosed a copy of our new cost estimation sheet 
that should be completed on each new potential project to 
reveiw the economics of the project by management. We are a 
little late on the DuPont project but need one completed. 

If you would complete those blanks that you can answer and 
initial, then return to me as soon as possible. 

I will return to you a copy of the final estimate for your reveiw 
and suggestions. 

I have also included additional blank copies for all future 
projects for you to initiate and send to me so I can get the ball 
rolling on the estimation. 

If you have any suggestions on a different format please advise, 
but I feel this is sufficient sense it'follows the format that 
the actual cost will flow to our income statement and cost 
report. 

AB0000065625/6 
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CEDAR CHEMICAL CORPORATION 7 u / 
24th Floor • jlCO Popiv Avemie • Memphis, TN 38137 • 901.<83-j348 

Way 12, 1989 

Mr. Gordon L. McNeill 
E.I. DuPont de Nemours & Company 
Chemicals and Pigments Department 
Wilmington, Delaware 19898 

Dear Gordon: 

Since today is Hay 12, it is time to malce our proposal to 
you for the chlorination of p-nitro toluene. For three equal 
campaigns for a total of iMH pounds beginning in late June 1989 
we propose: 

1) A one time plant modification fee not to exced $160M. A 
detailed breakdown of the costs would be provided with 
invoices and no markup is applied. An additional $35M 

would be required to install a continuous wash column 
intended to reduce aqueous waste. It will be necessary 
to conduct laboratiory studies to enhance the probability 
of this approach being successful. 

2) A daily processing fee of $9,000 to include all services 
except waste disposal and raw materials. 

3) Cedar will provide raw materials other than the p-nitro 
toluene upon request at our cost plus five percent. 
Nitrogen is considered a raw material and would be 
metered to the project if needed. 

4) Waste will be returned to DuPont for disposal or shipped 
to licensed commercial disposal sites approved by both 
parties. Cedar will make its best efforts to dispose of 
wastes in its onsite biological system and would share 
any cost savings with DuPont. Commercial deepwell 
disposal of aqueous waste is estimated to cost 
$0.32/gallon including freight. 

5) Cedar will begin production with onsite technical 
direction, by DuPont personnel. After a suitable trial 
period. Cedar would be willing to continue production 
using a fixed processing fee per pound of product and 

AB0000065631/1 



warranty raw material consumption standards and product 
quality based upon parameters demonstrated in the trial. 

We hope that this proposal will meet your economic criteria 
and we can proceed with the project. Please call if 
clarification of the proposal is needed, or if we need to explore 
a different approach. 

sy L. Pratt 
Director Operations 
Custom Manufacturing 

At 

AB0000065631/2 
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CEDAR INTERNAL CORRESPONDENCE 

DATE: 0 5 - 1 8 - 8 9 

TO: J o h n M i l e s FROMJIeil Robb ins 

CC: SUBJECT: 

THB START-DP NUMBER FOR DOFOST-P-RITBO TOULENE IS 0274-5250. 

THE PBODUCT NCMBER FOR SDPORT-P-RITBO TODLEHE IS 74. 

CC: Cbarlle 
Janice 
Tom 
Goinn 
Ken 
Joe Porter 
Richard 
Joel 
Joe Forthman 
Robert 
Beaver 
Greg 
Russell 
Floy 
Dennis 

I 

WC-U4MI 
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DuPont 2-C1-4-NT Budget Capital Cost Esfimate 

ITEM 

I CHLORINE 
A Piping 
B. Vaporizer 
C. Instnimentafion 

nPNT-R5/R6 
A. Piping repairs 
B. Piping to Rl 

IIICHL0RINAT0R-R1 
A. Vent piping 
B. instnimentsiion 
C. Piping to R2 - TFE 

IV HOIK VESSEL-R2 
A. Rping to wash column 
B. Pump 
C. Instrumentation 

V WATER TANK-V4 
A. Water piping 
B. Piping to column 

VI WASH COLUMN 
A. Coiumn 
B. Installation 
0 . Insulafion 

VI! PRODUCT HOLD TANK 
A Carbonate chute 
B. W9ter piping 
0. Sightglass 
D. Rping to product car 
E. Rping to w/w car 
F. Piping from column 

VHI WATER HOLD TANK 
A. Piping from column 
B. Instrumentation 
0. Piping to scrubber 
D. Rping to w/w car 

IX SCRUBBER 
A. Heat exchanger 
B. Rping to w/w car 

SUB-TOTAL 

CONTINGENCY (lO^i) 

TOTAL 

ate 5/9/89-TJL 

COST 

12.000 
6.000 
7.000 

2.000 
12.000 

4.000 
6.000 

14.000 

16.000 -
- fcoef t -
-4 : f l9e-

3.000 -
6.000 

fiiflOO • 
f4.000 •-
5:000 ~ 

8.000 
3.000 

0 
12.000 
2.000 
5.000 

4.000 
2.000 
3.000 
2.000 

3.000 
3.000 

25.000 

14.000 

2A000 

25.000 

9.000 

25.000 

30.000 

11.000 

6.000 

169.000 

16.900 

Page t 

S185.900 

s .u -< 35^̂  

ABOOOOl 18287/2 



DuPont 2-CI-4-NT Budget CapiteJ Cost Estimate 

ITEM 

I CHLORINE 
A. Rping 
B. Vaporizer 
0. Instrumentation 

IIPNT-R5/R6 
A. Rping repairs 
B. Rping to Rl 

tllCHLORINATOR-RI 
A. Vent piping 
B. Instrumentafion 
C. Rping to R2-TFE 

IV HOLD VESSEL-R2 
A Rping to wash column 
B. Pump 
C. Instrumentation 

V WATER TANK-V4 
A. Water piping 
B. Rping to column 

VI WASH COLUMN 
A. Column 
B. Installation 
C. Insulation 

VII PRODUCT HOLD TANK 
A Carbonate chute 
B. Water piping 
C. Sightglass 
D. Rping to product car 
E. Rping to w/w car 
F. Rping from column 

vm WATER HOLD TANK 
A. Rping from column 
B. hnstnimentaAon 
C. Rping to scrubber 
D. Rping to w/w car 

KSCRUBBER 
A Heat exchanger 
B. Rping to w/W car 

SUB-TOTAL 

CONTINGENCY (10%) 

TOTAL 

ate 5/9/89-TJL 

COST 

12.000 
6.000 
7.000 

zooo 
12.000 

4.000 
6.000 

14.000 

16,000 
5.000 
4.000 

3.000 
6.000 

6.000 
14.000 
S.000 

8.O00 
3.000 

0 
IZOOO 
2.000 
5.000 

4.000 
2.000 
3.000 
2.000 

3.000 
3.000 

25.000 

14.000 

2<000 

25.000 

9.000 

25.000 

30.000 

11,000 

6.000 

169.000 

16.900 

$185,900 

Paget 
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CEDAR INTERNAL CORRESPONDENCE 
DATE: May 25, 1989 

TO: Richard Johns "W*": Guinn Cantrel l 

CO. Joel 
Joe 
Robert 

Tom 
Ken 
John 

SUBJECT: DuPont 2-Chloro-4-Nitrotoluene 

Production Work Items 

The following equipment in the MBC uni t and associated piping need to 
be emptied, cleaned and readied for maintenance inspection and piping 
modifications: 

R-N105 
R-N106 
R-NIOI 
R-N104 
R-N103 
R-N102 

T-N2D6 
V-N104 
V-N101 
E-N304 
E-N301 

This work needs to be accomplished as soon as possible so as not to cause 
delays on work to be done by maintenance and outside contractors. Out
side contractors will s tar t modifications in f i r s t week of June. Your 
cooperation is needed and appreciated. 

ABOOOOl 18287/4 



CEDAR INTEfWAL C O R R E S P O N D E N T 
DATE: M a y 2 5 , 1989 

TO: Joe Forthman FROM: Guinn Cantrell 

OC: John Tom 
Robert Ken 
Richard Joel 

SUBJECT: DuPont 2-Chloro-4-Nitrotoluene 

Maintenance Work Items 

The following equipment in the MBC uni t needs to be inspected and 
report of condition recorded. Repairs should be made as requi red: 

R-N105 
R-N106 
R-NIOI 
R-N104 
R-N103 
R-N102 
T-N206 

V-N101 
V-N104 
E-N301 
E-N304 
P-N104 
P-N206 

(V-N104) 
(T-N206) 

A memo was sent to production requesting the above equipment be prepared 
for inspection as soon as possible. Outside contractors should start piping 
modifications in uni t the f i r s t week in June. Your cooperation is needed 
and appreciated. 

ABOOOOl 18287/5 
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CEDAR INTERNAL CORRESPONDENCE 

Ô TE: 07/07/89 

xa 
Bill Eissler PPQj,. Geoffrey Pratt 

OC: . ̂ --^iQhn Mi le i 
w i l l a r d Brown 
Niven Morgan 

SUBJECT: Custom Manufacturing 
Update 

ICI 

On June 27, a fifteen (15) day extension was signed to the 
current quarterly contract for Permethrin products. The 
extension will consume existing stocks of raw materials. ICI 
has projected future needs to be: 

1990 
2MM lbs. 

1991 
1.6 

1992 
1.1 

1993 
0.9 

They have asked for a proposal for a two year contract with an 
annual renewal option thereafter. The projected needs would use 
the Permethrin unit for: 

months 
1990 
7-8 

1991 
6-7 

1992 
4-5 

1993 
3-4 

ICI is aware that we are considering the Permethrin unit for 
another project (DCA) and that continuing use for Permethin 
products would increase Cedar's capital cost for that project 
($8-900M). They are sympathetic to our dilemma, but not to the 
extent of funding a resolution. 

They will have additional needs for production in September and 
the fourth quarter of 1989. They cannot commit to this 
production until the broader issue of plant availability is 
resolved. 

Budget 1989 
Actual 

Revenue 

0 
$1.4MM 

Gross Margin 

0 
$705M 

AB0000066499/1 



update cont. Page 2 

Rhone Poulenc 

We have negotiated a production run of 95 metric tons (210,000 
lbs.) of methylthiopinacalone oxime (MTPO) at a price of 
$4.90/lb. fob West Helena. This project will commence in mid 
August and take 75 days. Cedar will provide all raw materials, 
except monochloropinacalone, at a projected cost of $1.50/lb 
MTPO. The MTPO is used in Thiofanox a proprietary pesticide. 
Cedar made MTPO for Rhone Poulenc in 1985, 1986 and 1987 for 
$2.90/lb. Rhone Poulenc is having difficulty swallowing the 
price increase but this year has no alternative to Cedar. They 
have asked Cedar to consider a "more competitive price" for the 
future, they proposed $4.10/lb for 1989. We have indicated that 
future pricing will depend on the degree of commitment and 
forward scheduling they are prepared to make. 

revenue gross margin 
Budget 1989 0 0 
Expected $1MM 250M 

Ortho (Lactofen) 

On October 14, 1988 we were contacted by Jim Tellejohann of 
Ortho regarding production of Cobra Herbicide renamed Lactofen, 
which Chevron has purchased from PPG. The process has 4 steps 
and is very similar to the Tackle herbicide process Cedar 
conducted for Rhone Poulenc (first and last steps) in 1987 
(RP-10 plant). On December 2, 1988 Jim and Nick spiridakis 
visited West Helena and on a non confidential basis discussed 
the technology and project scope. On March 17, 1989 a 
confidentiality agreement was signed and on March 23 a technical 
package was received. On June 15 we submitted a preliminary 
proposal for a 3 year contract to make 500M, 750M, lOOOM lb 
/year respectively. An investment of $400M will be required to 
modify Propanil/BSC (Unit #2) and RPIO (Unit #3). Total revenue 
for the 3 year contract would be $11.4MM with a gross margin of 
$6.6MM. The processing units would be occupied for 6 months 
each per year. The product will be marketed by "Valent" a joint 
venture between Ortho and Sumitomo. Sumitomo will market in the 
US and Ortho overseas. The possibility of a part in the venture 
for Cedar was raised and not rejected by Ortho. 

AB0000066499/2 



update cont. Page 3 

Phillips 66 

D-8/CO800 

To date, 514165 lbs. of D-8 have been made (April 21-25) , and 
104,285 lbs of CO800 (May 3-5) which completes the current 
purchase order. Revenue from this purchase order is §125,872 
(D-8 at $0.17/lb., CO-800 at $0.18/lb.) We need tb raise the 
fees by $.02/lb on the next order. 

Budgeted 1989 
Expected 1989 

Revenue 

$240M 
$240M 

Gross Margin 

52M 
130M 

MES 

We have a purchase order for 255M lbs. of MES. The production 
began on May 11, and should be completed on July 9. Revenue 
from this order will be $237,005 and gross margin $48,250. A 
laboratory collaborative between Phillips and Cedar was 
completed to standardize assay results between the two 
laboratories, a problem in past production. Cedar has reduced 
Phillips waste disposal costs by modifying the wash procedures 
which allows us to treat waste in our biological system instead 
of offsite disposal. Phillips cost per pound of MES was reduced 
by $0.10 and Cedar's revenue was increased by $0.10 per pound of 
MES. 

Budgeted 1989 revenue; 
Expected 1989 revenue; 

Revenue 

$126M 
$402M 

Gross Margin 

$29M 
$79M 

Driscal 

We made a proposal for 2-400M lbs. of an emulsion polymer to 
commence in May, 1989. This is a single reactor operation with 
waste limited to that generated by final cleanup. Plant 
preparation would be $30M to be paid by Phillips. A daily fee 
of $9M and a $100M minimum would apply. Raw materials would be 
supplied mainly by Phillips. Raw materials supplied by Cedar 
(including nitrogen and deionized water).would be marked up five 
percent. If successful this product, which is part of a family 
of polymers, could extend our line of toll 'crack fillers'. 

Update: Phillips has placed this project with a toller able to 
conduct the run at a lower cost. 
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Update cont. Page 4 

Ethylyhioacetate 

We have received a secrecy agreement to cover this project which 
is probably similar to MES in scope. 

DUPONT MBC 

247,770 lbs. was produced from December 16, 1988 to March 6, 
1989. Total revenue was $449M in 1989 and $140M in 1988 for a 
total of $589M. This project was expected to produce 600 - 800 
lbs. of MBC and take 60-80 days with projected revenue of $480 -
$640M. Processing charges were all per diem; $9,000 during 
start-up, and $8,000 during stable production. Plant 
modification costs were estimated to be $50M which DuPont agreed 
to pay. Ultimately, DuPont paid $59,770 due to a docianented 
scope change required by them. However, total plant preparation 
costs were $116,440 and Cedar absorbed the $56,670 difference. 
A major part of the underestimated cost was related to damage to 
the dryer vent filtration system and belt filter vacuum system 
from the Diphone production. 

Of the total revenue, $52,361 was from onsite waste treatment 
(1,309,025 lbs. at $0.04) which was negotiated after the project 
started. DuPont's alternative cost is $0.0672/lbs. at their 
Belle, West Virginia site. 

This project was plagued by unavailability of OPD, a raw 
material supplied by DuPont, and low productivity, 5,000-6,000 
lbs/day versus DuPont's projected 16,000 lbs/day. DuPont is 
satisfied that the productivity is equipment controlled. They 
expect to order MBC again in the Spring of 1990, 

Revenue Gross Margin 

Budget 1989 $480M 209M 
Expected $449M 188M 

Chloronitrotoluene 

We have reached agreement with Dupont on this project in which 
we will chlorinate paranitrotoluene using ferric chloride/iodine 
catalyst to produce iMM lb/year of product in three campaigns. 
The project will commence in mid July. We will use the RP-10 
unit. The plant preparation fee is $160M. The fee structure is 
the standard: client pays preparation fee up front, $9,000/day 
operating fee, waste disposal and raw material (including N2) at 
client's expense. DuPont (Gordon McNeill) has agreed to either 
deepwell the waste at a commercial site or return it to a DuPont 
plant. If Cedar can treat waste onsite, we will share the 
savings equally with Dupont. Dupont's economic constraints 
require greater than 30M lb/day for routine production which 
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update cont. Page 5 

relates to 3 x 14 day campaigns. This technology could be 
useful to make metachloroaniline a possible Cedar product. The 
chlorination equipment and experience will also be applicable to 
mucochloric acid another potential Cedar project. 

Revenue Gross Margin 

Budget 1989 revenue: $ 0 $0 
Expected $500M+ $250 

Phenylesters 

We had a technical review of this project on July 6th which was 
delayed by a misunderstanding within Dupont. Dupont requires a 
preliminary proposal by July 14thl The project to make sodium 
n-nonaoyloxyacetate p-pheny sulfonate (NOGPS) will consume the 
entire RP-10 unit with the addition of large solids separation 
equipment (filters, centrifuge) and -solvent recovery by 
distillation. Dupont will pay the capital cost up front. This 
is a substantial new product for Dupont and they are seeking a 3 
year commitment. They expect the sales volume to exceed our 
current capabilities by an order of magnitude and could probably 
build their own plant during the 3 year toll period. However, 
they have not ruled out a longer term proposal from Cedar in the 
future. This project is estimated to generate sales of $4MM per 
annum with a gross margin of $2MM (order of magnitude). 

OR-CAL 

Sectagon 

The contract price for Sectagon is $1.60/gallon for the first 
quarter of 1989. Cedar credits OR-CAL $0.45/lb amine (x 
conversion factor of 0.86 #amine/#Sectagon) and $0.23/lb carbon 
bisulfide (x conversion factor of 2.05) for raw material 
provided by OR-CAL. There is a $.10/gallon drumming charge. 
Two production campaigns were completed between January 19 to 
February 13 (180045 gallons) and between March 31 and April 15 
(129804 gallons) for a total of 309,849 gallons versus the 1989 
budget of iMM gallons. Additional production would begin in the 
Fall. Billing YTD is $355,265, which is distorted compared to 
budget due to the inclusion of raw materials and packaging 
supplies under the modified contract. Additional production of 
2-700M gallons is now being discussed for October. 

Revenue Gross Margin 

Budgeted 1989 
Expected 
Actual YTD revenue: 

$500M 
$500M 
$170M 

(1989 budget basis) 

$143M 
87M 
3 OH 
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ALBRIGHT AND WILSON 

This project was to produce 3-5MM lb/year of Briquest products; 
phosphonates, and diphosphonic acid derivatives, over a 2-3 year 
period. A secrecy agreement was signed and.a technology 
exchange made. Modification of the RP-10 unit would have cost 
$350M. We proposed that Albright and Wilson pay this capital 
cost plus $9M/operating day. Albright and Wilson would provide 
all raw material and pay for waste disposal. Albright and 
Wilson responded with a requirement of no more than 
$5M/operating day in order to adjust their total costs to less 
than $.20/lb at the production rate for our 4M gallon reactors. 
We declined to consider this since the economics could not 
support the committment of resources and risk involved. Also, 
the chemistry involved is not in our prime areas of interest. 
Albright and Wilson indicated they had found a toll producer who 
was willing to meet their cost constraints. This project is 
terminated 

Projected Revenue: $450M - $750M for two years 

MITSUI 

We were contacted by letter on December 28, 1988 by Mitsui 
regarding production of a new propriety herbicide. We expressed 
interest in the project and was visited on March 28 by Mr. 
Fumiaki^Yamaguchi, manager of the Agrochemicals Department. He 
provided a non confidential disclosure of project scope and 
technology from which we prepared a preliminary proposal on May 
22, 1989, We estimated that a plant to produce 1800 metric tons 
/year of their herbicide UMP488 using their six step process 
would cost $10MM. Our proposal was based on revenue of $9MM 
/year and a gross margin of $6.9MM/year. To accommodate growth 
years at 400 metric tons /year we could use the RP-10 process 
unit to produce intermediates 1 & 2, then process them to 
intermediates 3 & 4, and finally convert 3 & 4 to intermediate 5 
and end product. This would use the process unit for 9 
months/year with a projected fee of $10/Kg. Revenue would be 
$4MM/year and gross margin $2MM/year. Investment for the growth 
phase would be $1-2MM. There is another $lMM/year in revenue 
available by producing two raw materials for this project. Mr. 
Yamaguchi will return in late July to.discuss the next phase of 
this project which will include confidential disclosure of the 
technology and laboratory feasibility trials by Cedar. The 
possibility of a joint venture on the project has been mentioned 
to Yamaguchi with a positive response on his part. Mitsui 
likely will seek a partner to market the herbicide in the U.S. 
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AIR PROJECTS 

This"project would produce 50Q-100QM lb of an acrylated styrene 
resin over an eighteen month period beginning in raid-summer, 
1989. The project would use the 3M gallon Propanil reactor and 
flaker. Estimated plant time 30-60 days. A secrecy agreement 
is'signed and a technical data package has been received- A 
technical review with the client was held on (May 9). We are 
preparing a capital estimate for the project. 

Budgeted 1989 revenue: 
Potential 1989 revenue: 

$ 0 
$3 00M - 600M. 

MONSANTO EP-560 

This project would produce a phenol/formaldehyde resin used as a 
drum and pipe coating. .- The contract would.be multiyear-with 
.volumes:- .75PM lbs - 1989., 1.5MM lbs -1990,- 2-3MM-lb -.1991, -" 
and beyond. The toll Eee;must:be .in -the $>50 - $.80/lb range. ". 
The work would "be carried, out in the"3M gallon Propanil reactor 
with a plant modificat:ic3n cost of $250M. The largest single 
cost would be ̂for a pressure leaf filter. This "project is not 
in our prime areas of technical•interest, but would be a 
constant user of the second half of the year for Propanil 
equipment. We made-a proposal on May 17 for Monsanto to pay the 
capital up front and our standard processing fee of $9M/day. 

Budgeted 1989 revenue: 
Potential 1989 revenue; 

$ 0 
$600M 

Update: Monsanto has found a lower cost toller and the project 
is closed. 
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Tolling Estimate 

Cedar - West Helena 
Tolling Cost Estimate 
DuPont Chloronitro / Toulene CNT Dale 5/31/89 

Estimated Ibs or gals of Production 

Estimated Revenue on Production 

Cost Elements: 
Raw Materials 

Description 
A Supplied by Dupont 
B. 
C. 
D. 
E. 
F. 
G. 

lb/lb or gal 

Total Raw Material Cost 
Direct Costs 
Ordinary Supplies 
Rentals 
Outside Labor 
Maint Supplies 
Nitrogen 
Gas 
Power 
Start-up 
Shut-down 
Other 
Containers 

Sub Total 
Rxed Costs 
Salaries 
Wages 
Fringes 
Safety 
Environmental 
Ins & Taxes 

Sub Total 
Plant 0/H 
Plant Admin 
Depr 

Sub Total 
Total 

Expected Plant Profit • 

CF 
MCF 
KWH 

No Operators 

Plant 

Lbs 

(45 days X 9.000) 

cost per 
lb R/M 

1700,000 
2.800 

310,000 

I t shifts 

Diphone C 

CO si 

-

1,000,000 

405,000 

I pe r Total Cost 
Ib/g l Prod 

O.QOQ 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-

-

0 
0 
0 
0 
0 
0 
0 
0 

1.350 
940 
800 

14.200 
(430) 

8,500 
18,600 

5.000 
1.350 

50.310 

14,200 
35,500 
20,500 

14.000 
84.200 
47,000 
13,000 
50,000 

110,000 
244,510 

160,490 

Inifials 
GP 
GP 
QP 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

NR 
JM 
NR 

NR 

NR 
NR 
NR 

' 

Estimated Months to 
1 1 / 2 months 

r 

run 

-
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Tolling Estimate 

Estimated Ibs or gals of Production 

Estimated Revenue on Production 

Cedar - West Helena 
Tolling Cost Estimate - .. 
DuPonfBJl^^fa'oulene ( C f ^ T ) 

§1, - ^ ^ 

Date 5/25/89 
Initials 

Cost Elements: 
Raw Materials 

Description 
A. 
B. 

D. 
E. 
F. 
G. 

lb/lb or gal 
cost per 
lb R/M 

Total Raw Material Cost 
Direct Oasts 
Ordinary Supplies 
Rentals 
Outside Labor 
Maint Supplies 
Nitrogen 

0.000 

Gas 
Power 
Start-up 
Shut-down 
Other 
Containers 

Sub Total 
Fixed Costs 
Salaries 
Wages 
Fringes 
Safety 
Environmental 
Ins & Taxes 

Sub Total 
Plant 0/H 
Plant Admin 
Depr 

SubTota! 
Total 

CF 
MCF 
KWH 

M-fiC 
j b . 4 ^ 

NaOperators Z / ^ y 

Rant . / 

5,US4 

i ^ \ 

^•&U| 

Estimated Months to run 

cost per Total CosI 
Ib/gl Prod 

0.000 0 
0.000 0 
0.000 0 
0.000 0 
0.000 0 
0.000 0 
0.000 0 

M , ^o5 

Expected Plant Profit 
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C e d a r - W e s t H e l e n a 
Tolling Cos t EsQmate 

Ofltle 5"-i i 5 " / 

Est imated Ibs o r ga ls of P t o d u c S o n 

Est imated R e v e n u e tm Produc t ion 

Cos t Elements : 
Row Materials 

Descript ian 

lnl«als 

JJOtm 

cost per 
lb R/M 

^ > C . e y J C r ^ »ir*V 

cost per JoltaX Cost 
Ib/gl Prod 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
D.OOQ 

Es t imated Manlhs l o n in 

Total Raw M ^ r i a l C o t t 
Direct Cos t s 
Ordinary Supp l i e s 
Rentals 
Ou t s t ae \ jaba i 
Maint Supp l i e s 
NHrogen 
G a s 
P o w e r 
Start-up 
Shui-down 
Other 
Containers 

SubTota! 
Fixed Costs 
Salanes 
Wages 
Fringes 
Safety 
environmental 
Ins & Taxes 

Sub Total 
RantO/H 
nam Admin 
Oepr 

sub Total 
Tohjl 

E x p e c t e d Plant Prom 

No O p e r a t o r s 

Plant 
_1 
fl 

'2li£ / / ^ ^ 

^ f Pjr'.^tl^rtC ^ 

orz.y iv^j^-7 'OV . 
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TO: DuPont Operators July 24, 1989 

FROH: Tom Lodice 

DUPONT CNT 

PRODUCTION NOTES 

We are currently having trouble with the chlorination due to 
moisture getting in R-NlOl and de-activating the catalyst. On 
batch 4, the flow totalizer indicated that we had added nore 
chlorine than the reactor weight or analysis had indicated. The 
weight indicated on the totalizer was probeibly correct and we were 
not reacting the chlorine effectively due to partial contsuaination 
of the catalyst with water. 

During the early stages, the chlorine should be added at a 
rate of about 1100 to 1200 lbs. per hour with the cooling water 
opened about 75% in order to prevent the reactor temperature from 
rising. If the reactor temperature falls or if very little cooling 
is required, there is a chance that t:he chlorine is not being 
utilized effectively. 

In order to minimize the potential for moisture conteuaination, 
you will need to abide by the following procedures until advised 
otherwise: 

1. After treuisferring R-NlOl to R-M104, keep 30 psig nitrogen 
pressure on R-1 until after the water flush is charged to R-4. 
After the water flush is transferred to R-4, drain the pipe under 
R-1 into a bucket to insure that there is no water remaining in the 
pipe. 

2. Always keep a nitrogen purge going to R-NlOl through the 
3/8" tubing by the pressure gauge. When stopping the chlorine 
flow, open the nitrogen valve on the dip pipe and continue to 
purge. This is particularly importemt when the reactor is cooling 
down in order to prevent sucking moisture back into the reactor 
from the scrubber. 

3. When venting any other reactor, always bleed the pressure 
off very slowly in order to prevent blowing moisture into R-NlOl. 

4. Before taking any samples, always use vacuum and nitrogen 
pressure to remove any moisture which may be present in the 
sightglass. 

5. After charging ferric chloride and iodine, remove the 
charge chute emd clean and dry it. Clean the top of the 8" ball 
valve and install a blind on top of the valve in order to prevent 
the possibility of moisture entering the reactor through the valve. 

I know that some of these measures may seem like overkill, but 
we can't afford emy more production time lost to wet catalyst. If 
any of you have any ot:her suggestions or comments, let Ken or 
myself know as soon as possible. 

Tom Lodice 
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Dupont Ghionnsllon 

t 
2 
3 
4 
5 
6 

.7 
8 
9 

" • 

11 
12 
13 
14 
15 
16 
17 
IB 
19 
20 
:i 

22 
23 
24 
25 
2B 
27 
2B 
29 
30 
31 
32 
93 
34 
SB 
38 
i i 
3B 
39 
40 
41 
42 
43 
44 
45 
48 
47 

rla" 

A 1 B C 1 D 
C e d a r - W e d Helena ! 
DupanI ChlorinBUan > 
As of 

Date 
Startad 

17-Jiil 
IB-Jul 
2 0 ^ u 
^^^J»A 
7 A ^ 
24-Jul 
2S-JUI 
2 6 ^ 
i l -M 
ao^L 

7/30/89 

Date Batch 
Fini ibed i No 

20-xlul 1 
ZSnJul 2 
23>luli 3 
2 4 ^ 1 4 
2 6 ^ E 
26-Jdi C 
27-Ju) 7 
3Q-Jli! B 

9 
11 

PaocTotBlt 
U taae Factor m/lb 

PNB 
Used 

1B.3I0 
18,310 

E 
CC: 

F 
J M H B S 

C Pat ter 
RJohns 
J Walker 

1 
Ctilorine DilonylChli! 

U t e d 
10.072 
9.480 

1B.2B0 9,980 
18.300 B.4E0 
1B.300 9.B20 
lB.3Bli 2.BBC 
IB.430i 13.194 

19.320' !3.ei£ 
1B.370( 
5.650 

170.620 
0.933 

86.25^ 
0.482 

Q H 
K Howard 

TLodlCB i 

Caustic 
Used i U t e d 

11,400 
200i 1^446 

BS! 
97i 14.326 
731 930 
97! 1.020 
6E! 1,440 

611 1,733 

67B 
0.004 

43,302 
0.237 

J Porter 1 

1 

G SattBifield i 

SodaAth 
Used 

27 
40 
2SI 
32! 
26 

loifine 
Used 

B.S 
B.S 
B.S 
e.B 
BE 

66 B.5 

J K 
UFairdilli 
BOberte 

- L - ] M 1 N 
1 
i 1 

i i 1 

Ferric AdcQodSulfldc 
Uted Uted 

270 
270 
270 
270 
270 
270 

401 6.E! 270 

IB0I 
771 

2001 
380 
220 

971 G R ! 97n> can 
. . - . - . • . - : mmm 

28S 
1 0.002 

• 

52.1 
0.0 

2.16( 
D.DI2 

HCL PUT 
UtBd 

4.32S 
5,700 

10 

200 

Prod 
22.620 
22.690 
22.BBO1 
22,800 
23.010 
22.690 
23.S4Q 
97 nn^ 

Waste/W 
PPOCi 

12.S00 

200.995 

I 
i ; 1 1 

1,537 
OOOB 

10,235 
O.OSE 

182,935 213.495 
1.IB7 

Pagei 
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CEDAP: INTERNAL HETMD 
WEST HELENA PLANT DATE: 10/11/89 

TO: l-ile 

FROM: Jr.hn M i l e s 

CC: R. T o m b l i n 
B. Eissler 
R. Pratt 
K. Huward 

T. Lodice 
C. Parker 
N. Robbins 
G. Batter-field 

REs DuPont CNT campaign 

1. Karl Kaminski advised me this morning that the two T/C o-f PNT 
on hand would be all that we would receive •for the balance of 
this* yeai"-, due to PNT supply shortage. We should proceed to run 
these ASAP, using bulk thionyl chloride. 

2. DuPont will arrange? to have the tank truck o-f 
and the drum thionyl chloride returned. 

CNT incinerated 

3. Kaminski said that DuFont estimated a requirement o-f IMM 
pounds -for 1990 and would arrange a meeting soon to discuss the 
proyradi with us. 
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CEDriK INTERNAL MHHU 
WESr HELENA " P L A N T DATE: 9 / 5 / S 9 

rO: N e i l Robb.ins 

FKCri: Jchn M i l e s 

CC: G. P r a t t 
C. P«r l -e r 
R. Tomb11n 

hE: iDectaaon 

1 . Wt> eiori.-(;d t o pur chrtEC? a t r u c i - . l o a d o-f Metham- t̂ î i +ro(ii IC IA t o 
ifiise': a rte 11 v'?r-/ rt3auih-eiiit.'i-it o f &Bn ahead o f o u r p r o d u c t i o n 
S(_h<_'dule. ' fhe m a t e r i uil s h o u l d be b i l l e d t o DrCul a t $-1.6^' per 
g a l l o n piu-s -any hrtBiql-it a.nd d e m u r r a g e . TCIA w i l l b i l l us a t .$-3.3-5 
p l u = -fr e i g h t and d e m u r r a g e . Do r->ot l e t Or Cal know what we p a i d 
r o r t h e p r -oduc t . 

2 . Geo-l-f P r a t t hcis t d i ked w i t h Du.= o n t and t h e v ha-^e t e n t r i t i / e l y 
aqr'-J'E'd t : ; p-sy us f o r an a d d i t i o n a l 5 days t o compensa te as far-
the e ; i t r a c o s t o+ t h e pi.trchi.<sed m a t e r i a l and t h e c o s L s o-f- p l a n t 
mij-di (• 5 ca-'Zions t o a l l o w p r o d u c t i o n a-t Sec tagon and CNT on a q u i c h 
chitnqf? cafTipdiqn b a s i s . 
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RNI05 p^^•ORY^^G . • | 

DATE 

Z/^hn 
J ' ' 
Sl-S3ko 
^ZlZfo 
Uziho 
Zh^% 

k̂< 9̂o 
SI3J90 
. ^ /S l / ' fO 

UII90 
\ J i t h o 

d lho 
Udfo 

i ULNO 

f'hho 
\M<io 

V 4-» 
1 l\\'^Uo 

. U k i k o 

• 

i 

BATCH 
* 

rtnirofj!^\^ 
CKlTi>^00)L 

r j i (T6ioo/7 

c jpb<oof9 

(Zh'o<ool9 
CJ\lTa<oo20 

CJ4TOAOOZ! 

C / V f O C e o ^ l . 

CAfTiil>ooZ3 

C A / T O / ( , O D 2 ^ 

r.fJroL/>o2^ 

r.hiroLoo2U 

Cf^ToLooTTi 

c.i\!ToUo2B 

\CHTo(,co?f9 

\ r f4JoLoo3o 

\ctdroUo03) 

0.2MAX 

X WATER 

O^.OSS 

0 . 0 ^ 

A f i Z 

D.O^ 

n.oA 
D . D ^ 

Or 0 5 ^ 

A . o Y 

D.02. 

D. 0 ^ 

o.o i 
O t O ^ 

0 , 0 ^ 

' D.03 

o.oZ 
c a r 

/ > .o3^ 

1 ^ 

OuPOhn- CHLORINATION DAILY LAB 

RNIOI COMPLETION 

92X MIN 

X CNT 

. n ^ 
92.2 
90eU 
12.^ 
9^.0 
9^,^ 
92,1 
92,^ 
^3.0 
?2./ 
9-2.6 
?2.7 

?/.? 
92.1 
92.L 
92,1 
n, i 

. . . . 

t ^ 6 £ f i 

1-6X 

XPNI 

/ r f S 
^ g 

l A 
2.6 
I I I 
1^3-
2,7 
I f 
^.z 
i(H 
z.o 
} . 3 

t.Zm 

z.o 
2 . 2 

3,S 
3 J 

I ̂ Ŵ. 

135-139OF 

CKYST. PT. 

.•r.^6.^ 
13U.2> 
!3LeL 
13L,L 

\t3U.e^ 
- y ^ y j 0 

)3L.f 
- }3L.L 

I3U. ^ 

13L.S^ 

/?7,Y 

l3L.i> 
/3LZ 
I3L.^ 
I3LQ 

> 

J.5-7.5X 

XDCI^ 

,^.P. 

Ĥ tĉ  
7.6 
^ , 6 . 
Zn 
A ^ . 7 

< r / 

S£ 
y.7 
^ . z 
i . 3 
S.7 
^ ,L 
ZM 

\ H f l 
V.3 

HA 

REPQ^ 

RN103 FINAL ASSAY 

6.5-8.6 

PH 

i^e 
L.1 

1,H 
7,f 

• • ( a ^ i t -

6 , i 
ArZ 
I t . B 

7.3 
^ /9 

1 /o .o 
• 7.Z 

•7.a-
L:L 

7J 
^.L 
1.3 

1-6X 

xPfir 

he 
Z ' i 
hi 
2;^ 
/ . / 

^.y 
? i \ 

It 7 
Z.H 
2.2 
2,^ 

/.? 
o A 

• • • / . • < 

•2,/p 
•3.7 
\3.0 

1.S-7.5X 

XDCNT 

H.^ 
V;2 

iT.^^ 

HZo 
s.i 
6 . CO 

j ^ . O 

H.9 
a.a 
Y? 
M.O 
^ . 0 

r ^ -H 
%8 
^.1 
H.2 
M.Z. 

13S-139"F 

CRYST. PT 

/ 3 ^ ; 6 

/ J 6 . B 

J 3 ^ i ^ 

I 3 L L 
J3L .& 

/ \ v ; : o-

/3L. i 
/.?^v<^ 

i 3 L ^ 

/ 3 i ^ S 

/ 5 7 . V 

J.^L./^ 

I 3 L Z . 

/ 3 L ^ 

/3^8 

' //or 
oa. 

//cT-

/ / i r r 

H O T 

HOT 

92XMI 

xcwr 

?M 
9 .̂3 
^.3 
?2,g 
&(? 

9Z'':> 

92fl 
93.3 

?2^ 
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CEDAR CHEMICAL CORPORATION TLJ' 
24tti non- • 5100 Psplar Avenoe • Memphis. TN 3SU7 • 901.683-5348 

May 12, 1989 

Mr. Gordon L. McNeill 
E-I. DuPont de Nemours & Company 
Chemicals and pigments Department 
Wilmington, Delaware 19898 

Dear Gordon: 

Since today is May 12, it is time to make our proposal to 
you for the chlorination of p-nitro toluene. For three equal 
campaigns for a total of iMM pounds beginning in late June 1989 
we propose: 

1) A one time plant modification fee not to exced $160M. A 
detailed breakdown of the costs would be provided with 
invoices and no markup is applied. An additional $35H 
would be required to install a continuous wash column 
intended to reduce aqueous waste. It will be necessary 
to conduct laboratory studies to enhance the probability 
of this approach being successful. 

2) A daily processing fee of $9,000 to include all services 
except waste disposal and raw materials. 

3) Cedar will provide raw materials other than the p-nitro 
toluene upon request at our cost plus five percent. 
Nitrogen is considered a raw material and would be 
metered to the project if needed. 

4) Waste will be returned to DuPont for disposal or shipped 
to licensed commercial disposal sites approved by both 
parties. Cedar will make its best efforts to dispose of 
wastes in its onsite biological system and would share 
any cost savings with DuPont. Commercial deepwell 
disposal of aqueous waste is estimated to cost 
$0.32/gallon including freight. 

5) Cedar will begin production with onsite technical 
direction by DuPont personnel. After a-suitable trial 
period. Cedar would be willing to continue production 
using a fixed processing fee per pound of product and 

ABOOOOl 18314/1 



warranty raw material consumption standards and product 
quality based upon parameters demonstrated in the trial. 

We hope that this proposal will meet your economic criteria 
and we can proceed with the project. Please call if 
clarification of the proposal is needed, or if we need to explore 
a different approach. 

Since 

:rey L. Pratt 
Director Operations 
Custom Manufacturing 

/ ^ t 
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Cedar • West Helena 
Dupont - CNT Praducllon Cast 
Asol 2/22/SO 

Oetcription 

Lbs Produce 

$ Bales 

Ordinary Supplies 
Rentals 
Outside Labor 
Maint Supplies 
Qes 
Power 
Other 
Stail-up CosI 

Direel Cost 

Salary 
Wages 
Fringes 

Plant People Cost 

O/erhead 
Admin 
Depr 
Intursnce 

Rxed Cost 

Total Coi l 

Qrois Margin 

May Jun Jul Aug Sep 

162.935 11&.660 69.740 

ee.99B 211.602 153.509 37.074 

Per Unit 
O d Nov Dec 69 Y-T-D Jan Total Cost 

416.460 763,815 324.600 1.106.616 

169.000 48.1S9 728.242 12B.420 654662 0.7709 

100 
9 

580 88.418 

560 88.627 

45 
110 
56 

0 211 

4.798 

0 4.798 

2.130 

3.847 

2.480 
418 

69.14E 

68.021 

6.165 
16.628 
9.733 

34.748 

33.900 
iaB19 
22.272 
11.593 

78.284 

188 

2.631 
3.964 

7.014 
398 

(4E4) 

13.639 

3.646 
7.741 
2.131 

13.717 

16.660 
5.027 

22,272 
11.693 

55.452 

12 

419 
3.284 

1.1B7 
3B 

640 

E.EE6 

1.932 
4.365 
2.872 

8.989 

8.327 
3.297 
2.970 

163 

12,757 

60 
EBB 

Z9I3 

631 

t o o . 

4.262 

756 
1.606 
1.145 

3.708 

3.136 

5.748 
(6,822) 

1.962 

8 
225 
14 

6.657 
2.588 
7.B52 

582 
333 

17.037 

19.197 
36.646 
20.257 

76.100 

B3.E03 
34.631 
22.272 
(7.767) 

132.739 

718 
(225) 
696 

2.324 

m 947 
347 
30S 

6.067 

1.288 
3.217 
1.606 

6.109 

6.684 
3.7BB 
6,122 

(1.877) 

13.665 

3.054 
50 

4.328 
21.998 

2.543 
19.891 

1.759 
179,068 

232891 

36.245 
70,713 
37.600 

143.558 

1E0.2I0 
62.02B 
60.656 
6.783 

299.677 

1.7B7 
2.877 
8.811 

13.445 

7.484 
18.261 
12.177 

37.932 

34,692 
12.926 
15.999 
3.080 

68.598 

3.054 
60 

4,328 
23.765 
5.420 

28.702 
1.759 

179.088 

248.138 

42.738 
88.974 
49.777 

181.480 

184.602 
74.853 
98.655 
9.863 

368.273 

0.0028 
0.0000 
0.DD39 
0.0214 
0.0049 
0.0259 
D.001B 
0.1815 

0.2220 

0.D38B 
0.0803 
0.0449 

0.1837 

0.1687 
0.DB7B 
0.0872 
0.0089 

0.9304 

580 93.636 211.061 82.80B 27.284 9.930 226,876 24.881 675.928 117.973 7B3.8M 0.7161 

(660) (4,636) 461 70.701 9.790 (9.830) (38.876) 23.298 62.316 8.447 80,763 0.0548 
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Cedar-West Helena 
Dupont - GMT Rrodudian Oosl A EsHmsled Cost 
Asoi 2/22/90 

Description 

Lbs FYoduce 

$ Sales 

Ordinary Supplies 
Rentals 
Outside Labor 
Maint Supplies 
Oas 
Power . 
Ottier 
Stsrt-up Cost 

Direel Cost 

Salary 
Wages 
Fringes 

HenK^opieCosI 

Overhead 
Admin 
Depr 
Insurance 

Fixed Cost 

Actual 09-90 
S Per Unil 

1.108,615 

854.662 

3.064 
60 

4.328 
23.765 
5.420 

28,702 
1.769 

179,086 

246,136 

42,739 
68,974 
49.777 

181.490 

184.802 
74.963 
36,655 
9.863 

3B8.273 

0.7709 

0.0028 
0.0000 
0.0039 
0.0214 
0.0049 
0.0259 
O.D01B 
0.1B15 

0.2220 

0.0386 
0.0803 
0.0449 

0.1837 

0.1687 
0.0B76 
0.0672 
D.0DB9 

0.3304 

Total Cost 783.899 0.7161 

Qross Margin 60.763 0.0548 

Qross Margin % 7.1 IK 

EsHmale 
i 

1.300.0DO 

1.248,483 

3.640 
0 

6,070 
27.820 
9.490 

33.670 
2.080 
1.430 

83.200 

53,170 
1ia630 
61.880 

226.660 

223,210 
90.480 

113.360 
11.9B0 

Per Unil 

0.9SBB 

0.0028 

0.0039 
0.0214 
0.0073 
0.0259 
0.0018 
0.0011 

0.0840 

0.0409 
0.0851 
0.0476 

0.1736 

0.1717 
0.0S86 
0.0872 
0.0092 

439.010 0.3377 

747.890 0.5763 

498.593 0.3835 

40.00% 

Estimate 
i 

1.300.000 

1.150.600 

3.840 
0 

5,070 
27,820 

9,490 
33,670 

2.080 
1,430 

83,200 

53,170 
110.630 
61.880 

225,680 

223,210 
90,480 

113.360 
11.960 

Per Unil 

O.BBSt 

0.0028 

0.0039 
0.0214 
0.0073 
0.0259 
0.0018 
0.0011 

0.0640 

0.0409 
0.0851 
0.0476 

0.1736 

0.1717 
0.0696 
0.0872 
0.0092 

439.010 0.3377 

747.690 D.S7E3 

402.710 0.309B 

35.00% 

Eslimala 

$ 
1.300.000 

1.06B.414 

3.640 
0 

5.070 
27.820 
9.490 

33.670 
2.080 
1.430 

83.200 

53,170 
110.630 
81,880 

225.680 

223,210 
90.480 

113.360 
11.960 

Per Unil 

0.6219 

0.0028 

0.0039 
0.0214 
0.0073 
0.0259 
0.0016 
0.0011 

0.0840 

0.0409 
0.0851 
0.0478 

ai736 

0.1717 
0.068S 
0.0872 
0.0092 

439.010 0.3377 

747.890 0.5763 

320.524 0.2466 

30.00% 

Eslimste 
t 

1.3O0.00O 

997.187 

3.640 
0 

6.070 
27.820 

9490 
33.670 
2.080 
1.430 

83.200. 

53.170 
110.630 
81.880 

226.680 

223,210 
90.480 

113.360 
11.860 

Per Unit 

0.7B71 

0.0028 

0.0039 
0.0214 
0.0073 
0.0259 
0.0016 
0.0011 

0.0640 

0.0409 
0.0851 
0.0478 

0.1738 

0.1717 
0.0698 
0.0872 
0.0092 

439.010 0.3377 

747.890 0.6753 

249.297 0.1918 

25.00% 
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CEDAR CHEMICAL CORPORATION 
24di Floor • 5)00 hsplar Avemie • Memphis. TN 38137 • 901-685-5348 

May 4, 1990 

Mr. R. A. Blackhall 
E. I. du Pont de Nemours & Co. 
P. O. Box 80015, Barley Mill tlaza 
Wilmington, DE 19898 

Dear Bob: 

He!are pleased to resubmit Cedar's proposal for the chlorination 
of PNT based upon our meeting in Wilmington on April 18: 

it has been difficult to analyze the 1989 chlorinated PNT 
campaigns for productivity, which is the key to Cedar's fixed -r 
price proposal, due to the disruptions. However we have targeted 
a rate of 21277H lb/day for the 1990 campaigns projected in 
Elaine Donald's letter of Maurch 16, 1990. This is an 18% higher 
rate than we have consistently- reached. Thus the 500M lb 
campaigns will require 23.5 days each plus 3 days for preparation 
and cleanout. 

Cedar's processing fee for 1990 is $10M/day and the cost of each 
campaign will be $265M or 53 cents/lb of chlorinated PNT. As 
previously, the processing fee excludes raw materials and waste 
treatment. If Cedsu: were to provide the chlorine, the fee would 
be 54.2 cents/lb of chlorinated PNT. 

The campaign length is critical to the maintenance of 
productivity, and thus Cedar would have to requote for campaigns 
which are shorter than 450M lbs of chlorinated PNT. The^ fixed 
unit price is based on the assumption that there is no 
interruption in processing due to items under Duponts' control 
such as PNT supply. Should such em interruption occur. Cedar 
would require standby compensation of $9000/day. However, Dupont 
would have the option of declaring the campaign complete in which 
case the per diem would cease. 

ABOOOOl 17107/1 
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We have agreed to review this proposal based upon actual 
experience for the first run that you have approved, and which 
Cedar will start in about one week. For this run Cedar will 
provide the chlorine. 

We appreciate your continuing business. 

Sincerely, 

GerfEffey L. P r a t t 
D i r ec to r Custom Manufacturing 

mc 

c c : 

bcc : 

Paul H. Smi-th, du Pont 
E la ine A. Donald, du Pont 

B i l l E i s s l e r 
"^bhh Miles 

ABOOOOl 17107/2 



CEDAR CHEMICAL CORPORATION 

Z4tb Floor • SlOO Poplar Avemie • Memphis, TN 38137 • 901-683-3348 

April 3, 1990 

Mr. R, A, Blackhall 

E. I. du Pont de Nemours & Co, 
P. 0. Box 80015, Barley Mill Plaza 
Wilmington, DE 19898 
Dear Bob: 

It has been difficult to analyze the 1989 chlorinated PNT 
campaigns for productivity, which is the key to Cedar's fixed 
price proposal, due to the dismptions. However we have tairgeted 
a irate of 20H lb/day for the 1990 campaigns projected in Elaine 
Donald's letter of March 16, 1990. This is a 10% higher rate 
than we have consistently reached. Thus the 500M lb canpaigns 
will require 25 days each plus 3 days for preparation and 
cleanout. 

Cedar's processing fee for 1990 is $10M/day and the cost of each 
campaign will be $280M or 56 cents/lb of chlorinated PRT. As 
previously, the processing fee excludes raw materials and waste 
treatment. If Cedcir were to provide the chlorine, the fee would 
be 57.2 cents/lb of chlorinated PNT. 

The campaign length is critical to the maintenance of 
productivity, and thus Cedar would have to requote for campaigns 
which are shorter than 400H lbs. The fixed unit price is based 
on the assumption that there is no interruption In processing due 
to items under Duponts' control such as PNT supply. Should such 
an interruption occur. Cedar would require standby compensation 
of $9000/day. However, Dupont would have the option of declaring 
the campaign complete in which case the per diem would cease. 

We hope that this proposal is satisfactory and we will enjoy your 
business in 1990. Please call, if clarification of this proposal 
is required. 

Sincerely, 

Geoffrey L. Pratt 
Director Custom Manufacturing 

mc 
c c : Paul H. Smith, du Pont 

E l a i n e A. Donald, du Pont 

b c c : W. E i s s l e r 
John M i l e s ' 

AB0000065611/1 
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CEDAR CHEMICAL CORPORATION 

24ih Floor • SlOO Poplar Avenue • Memphis, TN 38137 • 901-685-5348 

July 9, 1990 

Mr. R. A. Blackhall 
E. I. du Pont de Nemours & Co. 
P. 0. Box 80015, Barley Mill Plaza 
Wilmington, DE 19898 

Dear Bob: 

This letter will confirm our conversation on the most recent 
campaign to produce CNT for du Pont. 

The campaign began on Hay 14 and ended on June 25 with a 
total production of 495,050 pounds of CNT. This gives an overall 
Ccimpaign average of 11,787 pounds per day. This is substantially 
lower than our target of 21,277 pounds per day. However, we have 
identified a total of fifteen days of delays due to logistics or 
maintenance which we feel can be corrected in the future. 
Discounting the effect of these delays, the average becomes 
17,680 pounds per day. This is approximately the rate achieved 
during prior campaigns after discounting for avoidable logistical 
problems and thus we may be approaching the upper limits of 
productivity for this project using the ctirrent equipment. 
However, Cedar proposes to complete the two remaining projected 
campaigns for 1990 at a fixed fee of $.53 per pound of CNT as 
long as the parameters noted in my previous proposal of May 4, 
1990 are recognized. Thus, Cedar will take the responsibility 
to improve productivity in order to meet the fee target presented 
in the May 4 letter. 

At our previous meeting on this project, we discussed a 
multi-year contract, and Cedar would be willing to enter into 
such an agreement. We would suggest that a fee escalator be 
included in any multi-year contract using a mutually acceptable 
formula to avoid the stepped adjustment which we made for 1990. 
A possible formula is attached. 

We are looking forward to our discussions on July 25, 1990 
in Wilmington. It is our understanding that you are currently 
projecting July 30 as a starting date for the next campaign which 
will be roughly 500,000 pounds in quantity. 

AB0000065606/1 



Please advise, if there are any major issues that we need to 
discuss before our July 25 meeting, so that we can avoid any 
delays in beginning the next campaign. 

Sincerely, 

L. Pratt 
Director Operations 
Custom Manufacturing 

mc 

Enclosure 

cc: Paul H. Smith, duPont 
Elaine A. Donald, duPont 
William Eissler 
John Miles-^ 

AB0000065606/2 



SUGGESTED FEE ESCALATION FORMULA 

Cur ren t Fee jlOO + 0 .5 (%increase i n l e a d + 0 .5 (%increase 7 
100 I o p e r a t o r wage) i n PPI) C 
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HU-29aO REV. 5-S3 

^ B 
ssnuuMDiaoi 

E. I. DU PONT DE NEMOURS & COMPANY 
INCORKlllATCa 

CHAMBERS WORKS 

DCEPWA-TER, NEW JERSEY 0 8 0 2 3 

CC: R. T. King, Wilmington 
S. A. Hamdan, Wilmington 
D. P. Heintzelman, Wilmington' 
T. L. Hamberger, Wilmington 
E. A. Donald, Wilmington 
J. M. Anderson, Jr., Chs Wks 
S. 0. Rogers, Chs Wks 
P. H. Smith, Chs Wks 

July 5, 1989 

Mr. Tom Lodice 
Cedar Chemical Corporation 
P. 0. Box 2749 
West Helena, AR 72390 

Dear Tom: 

Based on your attached letter and our review of the 
equipment set, please proceed with the required waste water 
handling modifications. These modifications should not exceed 
$5,500 without additional approval. 

Sincerely, 

Karl F. Kamenski 

KFK:bml 
5030U 
Attach. 

BETTER THINGS FOR BETTER LIVING 
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CEDAR CHEMICAL CORPORATION 
24th Floor • SlOO PopUr Avenue - Memphis. TN 38137 • 901-685-3348 

June 20 , 1989 
REPLYTO: P. O. BOX 2749 

WEST HELENA. AS 72390 
(501) 372-3701 

Karl Kamenski 
AI&V Dept. 
E.I.DuPont & Co. • 
Chambers Works 
Deepwater, NJ 08023 

Dear Karl, 
In accordance with our conversations regarding the handling 

of the wastewater from the 2-C1-4-NT process, we propose to treat 
the waste streams as follows: 

1) The first 2 washes will be neutralized to a pH of 7 to 10 
in a 3000 gallon glass-lined reactor and then transferred 
to a railcar for shipment back to DuPont, 

2) The third wash will remain in the reactor to be used as the 
first wash for the next batch. 

3] The soda ash wash will be transferred to a 3000 gallon 
glass-lined reactor where it will be cooled, filtered, and 
transferred to a 20,000 gallon tank for deepwell disposal 
by truck. 

4) The scrubber liquor will be held in a 5,000 gallon tank and 
then transferred to a 3,000 gallon reactor where it will 
be neutralized with hydrochloric (or sulfuric) acid and 
sodium sulfite prior to transfer to the 20,000 gallon tank 
used to hold the soda ash wash water. 

In order to handle the waste as described, we will be required 
to modify the piping as follows: 

1) We will install bag filters on the soda ash wash water line 
to the wastewater tank in order tc remove solidified 
product from the wastewater prior to deepwell disposal. 
The cost for this modification is estimated to be $1800. 

2) We will install new piping to transfer ferric hydroxide 
wastewater to railcars in order to prevent contamination 
of the "deepwell wastes" with ferric hydroxide slime. The 
cost for this modification is estimated to be $3,700. 

Please advise me as to whether or not these changes are 
acceptable and -we will get these modifications completed as soon 
as possible. 

Than.'cs for your help and I'll look forward to seeing you on 
Thursday. 

Sincerely, 

Tom Lodice 

J 
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MU-ISOO REV. $-6S 

^M) 
E. I. DU P O N T DE NEMOURS S C O M P A N Y 

CHAMBERS WORKS 

DEEPWATER, NEW JERSEY 080Z3 

CC: R. T. King, Wilmington 
S. A. Hamdan, Wilmington 
D. P. Heintzelman, Wilmington 
T. L. Hamberger, Wilmington 
E. A. Donald, Wilmington 
J. M. Anderson, Jr., Chs Wks 
S. 0. Rogers, Chs Wks 
P. H. Smith, Chs Wks 

July,5, 19 89 

Mr. Tom Lodice 
Cedar Chemical Corporation 
P. O. Box 2749 
West Helena, AR 72390 

Dear Tom: 

Based on your attached letter and our review of the 
equipment set, please proceed with the required waste water 
handling modifications. These modifications should not exceed 
$5,500 without additional approval. 

Sincerely, 

Karl F. Kamenski 

KFK:bml 
5030U 
Attach. 

BETTER T H IN GS r'OR BETTER LIVING 
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CEDAR CHEMICAL CORPORATION 
24th Floor • 5100 FOpUr Avenoe • Memphis. TN 38137 • 90l^H5-5348 

June 20, 1989 
REPLY TO: p . 0 . BOX 2749 

WEST HELENA. AK 72390 
(SOU S72-3TOI 

Karl Kamenski 
AI&V Dept. 
E.I.DuPont & Co. 
Chambers Works 
Deepwater, NJ 08023 

Dear Karl, 
In accordance with our conversations regarding the handling 

of the wastewater from the 2-CL-4-NT process, we propose to treat 
the waste streams as follows: 

1) The first 2 washes will be neutralized to a pH of 7 to 10 
in a 3000 gallon glass-lined reactor and then transferred 
to a railcar for shipment back to DuPont. 

2) The third wash will remain in the reactor to be used as the 
first wash for the next batch. 

3) The soda ash wash will be transferred to a 3000 gallon 
glass-lined reactor where it will be cooled, filtered, and 
transferred to a 20,000 gallon tank for deepwell disposal 
by truck. 

4) The scmbber liquor will be held in a 5,000 gallon tank and 
then transferred to a 3,000 gallon reactor where it will 
be neutralized with hydrochloric (or sulfuric) acid and 
sodium sulfite prior to transfer to the 20,000 gallon tank 
used to hold the soda ash wash water. 

In order to handle the waste as described, we will be required 
to modify the piping as follows: 

1) We will install bag filters on the soda ash wash water line 
to the wastewater tank in order to remove solidified 
product from the wastewater prior to deepwell disposal. 
The cost for this modification is estimated to be $1800. 

2) We will install new piping to transfer ferric hydroxide 
wastewater to railcars in order to prevent contamination 
of the "deepwell wastes" with ferric hydroxide slime. The 
cost for this modification is estimated to be $3,700. 

Please advise me as to whether or not these chcmges are 
acceptable and we will get these modifications completed as soon 
as possible. 

Than.̂ s for your help and I'll look forward to seeing you on 
Thursday. 

Sincerely, 

Tom Lodice (̂  /'] - ^ 
I 

y 

ABOOOOl 18399/2 



ma c. s. b/vi r v r i - « i UK racm\.rwR.;> ot w r . 

oascT 
A l l 

6/7/89 

^|e» Net 30 days 

Materials & Logistics Dept. d C ' . ( y ^ ^ ^ ' ^ " ^ 
Wilmlngtonr: J)E iL.19.89S'.^J'Vl..i^)jA^;e^ . 

'• 'T. L'.-' Hamberger^ " ^r^-:^:^' ̂ •Ĥ vi'?; 

Bai,^-|--,fM-n.j.<'M: 

LMD-956834Y 
PURCHASt ORDER UO. A L T N g 

PAGE 1 Of 1 

aJ__JjoaTj__J__J_Ft_ 

. V COUEa. AW MigN a 1E. 

~ FMIS 

RfiCHTTBtMS r | i s i v n 9 a . C3r 1 s RBCHTIBUM] 

Cedar Cihemlcal Cbrpofatlion ^̂  ^'s#J:r'?^ 
• •24th Floor "•" •v>«•^^^*?«?^-•,fl?>*•^:P<*t! 

5100 Poplar Avenue-;.-,-.-'--'i4ft;...,.---.5......i;?ib,>ii'̂ -̂ -jf5.̂  
Memphis. TH ' ^ S S l S T i t f f i p l W ^ ^ ^ ^ i i ^ 

^ 

A t t n : (3.. L. P r a t t 

" E I. DU POif^ DE NEAivOU^ ^COMPANY.., ..:• 

ORDER NO. . H®.-556834Y 

INSTWUCTIONS TO 

•>.'. ^VENDOR 

n iAMSMTDICMaOaSU « * i M O r a O m o w S U U K t I D O O N S m O M S i u t o 
MSniicnoMS in rpoM tem na t»a u n u v n a sm er ma 

^.t i . t ,ns.xtuntmmKiawit,xx>ataiCam<oiti ta9' t*a»ait tao<sai 

f>;;c' MMSH cONiuic awt<g»>0SM«iot'->tc'HQlinRi6»|B «r MOMS usr 
•i,i::^:viaiiiixamiMtcaio»>Kitaua'oaai->utta.aiU^l,^.ct.rHX»io 
^:r,.V;USI,JS[J»UI»jjWIOO;^tOAaaMBK^ 
: . : ; i : . .ViM'fi'TainuMvbainiweuss .•S^'-'-'-

^eebwi tu r j ^ l r • f08()23;S^;-- "Y 

''•. .^0\' ' i ! ' ..^. ' ' ,:v:;- '-..V--V •.-•O-Vi-'i^iv'^' .-•: . 
^ V DaNorMutsun.oiMao.roiiooNarBaAaAafiii^«MiAB,B9ir 
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This document when properly executed shall constitute a Contract between 
E. I. DD PONT DE NEMOURS AND COMPANY (DU PONT) and CEDAR CHEMICAL CORPORATION 
(CEDAR) covering the services described herein for DU PONT. 

SERVICES - CEDAR shall, except to the extent otherwise expressly stated herein, 
furnish all labor, supervision, materials, tools, equipment, facilities and 
services to properly and efficiently do all things necessary to perform 
chlorination of p-nitro toluene in accordance with DU PONT'S technical package 
provided March 22, 1989, which is included herein by reference, emd CEDAR'S 
proposal dated Hay 12, 1989, which is included herein as Exhibit "A". DU PONT 
will provide crude matierials except soda ash euid nitrogen. 

COMPENSATION - DD PONT will pay CEDAR per Exhibit "A" dated May 12, 1989. 

TERMS OF PAYMENT - Net thirty (30) days upon receipt of a properly prepared 
and correct invoice. 

PERIOD OF AGREEMENT - June 1, 1989 - May 31, 1990. 

SECRECY - The Confidential Information Agreement between the parties dated 
February 28, 1989 applies to tbe performance of this Agreement. 

GENERAL CONDITIONS - In accordance with DU PONT'S Standard Terms & Conditions 
EH-6685, Rev. 12/88, which are attached hereto and made a part hereof. 

COPIES OF INVOICES - Mail four (4) copies of your invoices to: 

E. I. du Pont de Nemours and Company 
Accounts Payable Section 
Misc. Stores/Chambers Works 
Deepwater, NJ 08023 

ENTIRETY - This document and any specifically referred to herein embody the 
entire agreement between the parties; emd there are no agreements, 
understandings, conditions, warranties or representations, oral or written, 
express or implied, which are not merged herein. No modification shall be 
effective unless in writing, signed by both parties. 

Please signify your acceptance by signing below; and return the "WILM. M&L 
DEPT. COPY" to T. L. Bamberger, E. I. du Pont de Nemours and Company, Materials 
and Logistics Department, Room B-7272, Wilmington, Delaware 19898. 

CEDAR CHEMICAL CORPORATION E. I. DU PONT DE NEMOURS AND COMPANY 

BY '' ̂ y .̂ yyyfC'̂ .-
STF-'-

/ /P 4 y ' ' LA ' SENIOR PL r-• 
TITLE; /'^ f f U^-. rjcu T I T L E ; CONTRACT;:.-. 

-.GENT 
M L 

DATE: 
r i T 

0^ /y /9t'i DATE: ' PUN-Pioqg-

V 

CONTRACT ADMINISTRATOR(S) : K. F . K a m e n s k i - C & P - C h a m b e r s W o r k s 
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EXHIBIT "A" 

CEDAR CHEMICAL CORPORATION 
34<h Fkwr • 5100 ftipli. A T C ~ C • MwojAia, T H ] « I } T . 901-<a7.J34a 

nay 12, 1989 

Mr. Cordon L. KCMelll 
E.I. DUPont de Nemours « Company 
Chemicals and pigaients Department 
Wilmington, Delaware 19898 

Dear Gordon: 

since today is Moy 12, it lis time to make cur proposal to 
you for the chlorination o£ p-nitro toluene. Poc three equal 
campaigns £or a total of iHM pounds beginning in late June 1989 
ve propose: ^ 

1) A one time plant modification fee not to exced $160M. A 
detailed breakdown o£ the costs would be provided with 
invoices and no markup ia applied. An additional $3SM 
vfould be required to install a continuous wash column 
intended to reduce equeoua waste. It will be necessary 
bo conduct laboratory studies to enhance the probability 
o£ this approach being successful. 

2) A dally processing fee o£ $9,000 to Include all services 
except waste didposal and raw materlols. 

3) Cedar will provide raw materials other than the p-nitro 
toluene upon request at our cost plua £ive percent. 
Nitrogen is considered a raw material and would be 
metered to the project if needed. 

4} Waste will be returned to DuPont for disposal or shipped 
to licensed commercial disposal sites approved by both 
parcies. Cedar will make its best efforts to dispose of 
wastes in its onsite biological system and would share 
any cost savings with DuPont. Commereial deepwell 
disposal o£ aqueous waste is estimated to cost 
S0.3 2/gallon including freight. 

5} Cedar will begin production with onsite technical 
direction by OuPont personnel. After a suitable trial 
period, cedar would be willing to continue prisductlon 
using a fixed processing £ee pec pound of product and 
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warranty raw material consumption standards and product 
quality based upon parameters demonstrated in tho trial. 

We hope that this proposal will meet your economic criteria 
and we can proceed with the project. Pleoso call i£ 
clarification of the proposal is needed, or i£ we need to explore 
a different approach. 

;rey L. Pratt 
Director Operations 
Custom Manufacturing 

At 
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Tolling Estimate 

Estimated Ibs or gals of Production 

Estimated Revenue on Production 

Cost Elements: 
Raw Materials 

Description lb/lb or gal 
A. Supplied by Dupont 
B. 
C. 
D. 
E. 
F. 
G. 

Total Raw Material Cost 
Direct Costs 
Ordinary Supplies 
Rentals 
Outside Labor 
Maint Supplies 
Nitrogen 
Gas 
Power 
Start-up 
Shut-down 
Other 
Containers 

Sub Total 
Fixed Costs 
Salaries 
Wages 
Fringes 
Safety 
Environmental 
Ins & Taxes 

Sub Total 
Plant 0/H 
Plant Admin 
Depr 

Sub Total 
Total 

CF 
MCF 
KWH 

No Operators 

Cedar - West Helena 
Tolling Cost Estimate 
DuPont Chloronitro / Toulene CNT 

Lbs 

(45 days x 9,000) 

cost per 
lb R/M 

1,700,000 
2,800 

310,000 

2/ shifts 

cost 
Ib/gl 

:per 
Prod 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1,000,000 

405,000 

Total Cost 

0 
0 
0 
0 
0 
0 
0 
0 

1,350 
940 
800 

14,200 
(430) 

8,500 
18,600 

5,000 
1,350 

50,310 

14,200 
35,500 
20,500 

Initials 
GP 
GP 
GP 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

NR 
JM 
NR 

Date 

Estimated I 
1 1/2 montt 

Plant Diphone C 

14,000, NR 
84,200 
47,000 
13,000 
50,000 

NR 
NR 
NR 

110,000 
244,510 

Expected Plant Profit 160,490 



Tolling Estimate 

5/31/1989 

Months to run 
hs 



Tolling Estimate 

Cedar - West Helena 
Tolling Cost Estimate 
DuPont Chloronitro / Toulene CNT Date 

Estimated Ibs or gals of Production 

Estimated Revenue on Production 

Cost Elements: 
Raw Materials 

Description 
A. Supplied by Dupont 
B. 
C. 
D. 
E. 
F. 
G. 

lb/lb or gal 

Total Raw Material Cost 
Direct Costs 
Ordinary Supplies 
Rentals 
Outside Labor 
Maint Supplies 
Nitrogen 
Gas 
Power 
Start-up 
Shut-down 
Other 
Containers 

Sub Total 
Fixed Costs 
Salaries 
Wages 
Fringes 
Safety 
Environmental 
Ins & Taxes 

Sub Total 
Plant O/H 
Plant Admin 
Depr 

Sub Total 
Total 

Expected Plant Profit 

CF 
MCF 
KWH 

No Operators 

Plant 

Lbs 

(45 days x 9,000) 

cost per cosi 
lb R/M Ib/gl 

1,700,000 
2,800 

310,000 

2/ shifts 

Diphone C 

1 

: per 
Prod 

o
o
o
o
o
o
o
o
 

b
b
b
b
b
b
b
b
 

o
o
o
o
o
o
o
o
 

o
o
o
o
o
o
o
o
 

1,000,000 

405,000 

Total Cost 

0 
0 
0 
0 
0 
0 
0 
0 

1,350 
940 
800 

14,200 
(430) 

8,500 
18,600 

5,000 
1,350 

50,310 

14,200 
35,500 
20,500 

14,000 
84,200 
47,000 
13,000 
50,000 

110,000 
244,510 

160,490 

Initials 
G P Estimated 1 
G P 11/2 monti 
GP 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

NR 
JM 
NR 

NR 

NR 
NR 
NR 



Tolling Estimate 

5/31/1989 

Months to run 
hs 
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E. I. DU PoNT DE NEMOURS S COMPANY 

WILMINGTON. DELAWARE 19898 

CHEMICALS ANO PIGMENTS DEPARTMENT 

March 22, 1989 

Mr. Geoffrey Pratt 
Cedar Chemical Corp. 
5100 Poplar Avenue 
Memphis, TN 38137 

Dear Geoff: 

Themks for returning the signed Secrecy Agreement 
covering aromatic chlorinations. We have two in mind: 

1. Chlorination of p-nitro toluene to 2 chlor, 4 nitro 
toluene. 

2. Chlorination and recrystallization of p-nitro sodium 
phenolate to 2,6 dichloro, 4 nitro phenol. 

You have the data package on the second ̂  product and 
enclosed is the data package for the first. These are given 
to you under the terms of the above Secrecy Agreement signed 
3/21/89. "̂  

I think compound 1 has the most potential for a fit. We 
will need about IHH Ib/yr split into 2 or 3 campaigns. We 
would like the first to start in late June. As we discussed 
PNT would be supplied to you in tank cars and the 2 Cl, 4N 
toluene would be taken from you in other tank cars supplied by 
us. When you have had a chcince to review the data package and 
evaluate your capital needs as well as a high spot conversion 
cost, please call me, (302)774-5920, and we can discuss. 
Another contact for additional technical detail is Joyce 
Finkle (609)540-3091. 

We are looking for a. way to handle the second compound 
in-house and should know in a week if we are successful. I 
would ask, however, that you give a quick look at the data 
package to assess the fit. Our first interest will probably 
be to get some of our own crude material recrystallized and 
then expand into chlorination in the late summer or fall. I 
would anticipate one campaign (1-2 months) for this product. 
You have been talking to Carl Chen and Bill Chang on this 
possibility. Another person who is working closely on this is 
Wayne Ely (609)540-4098. Z? .̂, ^ y gcf syo f-Z'l ( 
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Look forward to bearing from you soon. 

Sincerely, 

^ ^ « r > - » ^ * ^ 

Gordon L. McNeill 

6 U ( 1 5 4 . d o c 
E n c l o s u r e 

c c : S . A. Hamdan 
T . A. B a r t o l e c 
G. L . Thaye r 
J . T . F in l c l e , C.W. 
W. B. E l y , J . L . 
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2-CHLOR0-4-NXTR0TOLUENE CRUDE 

TECHNICAL PACKAGE 
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2-CHL0R0-4-NITROTOLUENE CRUDE 

TECHNICAL PACKAGE 
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CHEMISTRY 

-Chloro-4-nitrotoluene crude product is the result of the 
tilorination of para-nltrotoluene. This is accomplished by 
assing chlorine gas into the dry liquid p-nitrotoluene at 75 C 
a a glass-lined chlorinator. Ferric chloride and iodine 
atalyze the reaction. Chlorination is continued until the 
esired mixture of 2-chloro-4-nitrotoluene (2C14NT), 
-nitrotoluene (PNT) and dichloronitrotoluene is achieved as 
etermined by the freezing point of the reaction mass. 

he chlorinated reaction mass is t^shed successively with water 
nd soda ash solution. The water washes remove ferric chloride 
nd dissolved hydrogen chloride. The soda ash wash removes 
odine and traces of phenolic compounds from the reaction mass 
md leaves the product slightly alkaline. 

CKIorine. ll J ., 

Mu;=/3-7./ M W » n c n A//̂ rT>*̂ /ucne dhio^-ide-
Mki"t/~7/3 

The product also contains small amounts of unreacted 
p-nitotoluene and dichloronitrotoluenes. 

NO2. ^̂  ^ ^ 
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PROCESS SUMMARY 

ara-nitrotoluene is measured out into a measuring/drying tank 
here it is heated and sparged with nitrogen. The PNT is then 
ransferred into a chlorinator where thionyl chloride is added to 
urther dry the material. Ferric chloride and iodine are added 
o catalyze the chlorination which is continued until the desired 
Ixture of 2C14NT, PNT and dichloronitrotoluene is achieved. 

PECIPICATION 

'apor Phase 
:hromatograph (VPC): 
2-C1-4NT 
PNT 
2 , 6 - D i c h l o r o n i t r o t o l u e n e 

L i m i t s 
9 3 . 0 • / - 1.0% 

3 .5 + / - 2.5% 
4 . 5 + / - 3.0% 

Method* 
C4400.165.01.CWP 

Z r y s t a l l i z a t i o n P o i n t 5 7 . 0 - 5 9 . 6 C 
3B (of an a q u e o u s e x t r a c t ) 7 . 5 * / - 1.0 

F3100.155.01.CW 
C4400.280.01.CWP 

* See Appendix B f o r T e s t Methods 

ABOOOOl 17081/6 

http://C4400.165.01.CWP
http://C4400.280.01.CWP


. RAW MATERIALS 

P-Nitrotoluene will be supplied by OuPont. It is available 
{ tank truck or in drums. 

ae following raw materials can be purchased commercially and 
111 be supplied by the contractor**: 

Chlorine 
Anhydrous Ferric Chloride 
Iodine 
Thionyl Chloride 
Soda Ash Light 
Liquid Caustic Soda, 50% 

. Nitrogen 

* See Appendix C for Raw Material Specifications 
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. MATERIAL HAZARDS AND PROPERTIES 

Î ZARDS 

HLORINE: A highly toxic, heavy greenish gas (b.p. -34.6 C, m.p. 
101 C) which is irritating to the mucous membranes and other 
issues. Inhalation causes severe pulmonary edema and death 
fter short exposure at 50 ppm concentration in air. Liquid 
hlorine is a yellow-green, fuming sxibstance which causes serious 
urns on contact with the body. Chlorine is a nonflammable but 
s classified as a moderate fire hazard because of its reaction 
ith organic materials and powdered metals. 

>iquid chlorine must never be trapped in a pipeline as its volume 
ncreases rapidly with increase in temperature and may cause 
ylinder or pipeline to rupture. Reactions with reducing agents 
iroduce slight explosion. It reacts with water or steam to 
iroduce highly toxic and corrosive fumes of HCl. 

TEAR SELF-CONTAINED BREATHING APPARATUS (SCBA) AND FULL NEOPRENE 
ICID SUITS, DEFINED AS JACKET, PANTS, GLOVES, BOOTS AND HOOD. 

!-CHL0R0-4-NITR0T0LUENE: A yellow liquid. F.P. 57-59.6 C, b.p. 
260 C, sp. gr. 1.27 at 70 C. It is moderately toxic and should 
36 assumed to be cyanogenic. Avoid exposure by ingestion. 
Inhalation of vapors or contact with the skin. It is a moderate 
Eire hazard; on decomposition it may emit toxic fumes. The auto-
iecomposition temperature is 325 C; however, tests conducted with 
PNT, chlorine and dispersed catalyst (FeCl3 and 12) decomposed at 
temperatures as low as 272 C. Sodium carbonate, iron powder, 
ferric chloride and rust all lower the ADT of 2-chloro-4-
nitrotoluene. All decompositions witnessed occurred above 260 C. 

FERRIC CHLORIDE (ANHYDROUS): Strongly acidic, particularly in 
contact with water. It evolves heat upon contact with water or 
alcohol; hydrochloric acid fumes may be noted. It can be an 
allergen and may stain the skin. It is a black-brown, 
hygroscopic solid which cakes readily; sp. gr. 2.90; m.p. 306C; 
decomposes at 315 C. Noncombustible. 

WEAR A COMFO A RESPIRATOR WITH "F" TYPE FILTER. 

HYDROCHLORIC ACID: A colorless to light yellow, volatile, fuming 
aqueous solution. It is strongly corrosive but neither flammable 
nor corrosive. It is highly irritating to the skin, toxic by 
ingestion or inhalation of vapor. A concentration of 35 ppm 
irritates the eyes, throat and respiratory system; concentrations 
above 300 ppm result in pulmonary edema, and often laryngeal 
spasm. Mists of HCl are less harmful than the gas, since no 
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ehydrating action is involved. BCl reacts with basic material 
enerating a large amount of heat. 

YDROGEN CHLORIDE ANHYDROUS: A colorless gas which fumes readily 
n the presence of moist air; m.p. -115 C, b.p. -65.1 C, sp. gr. 
.639 (gas at 0 C ) , 1.194 (liquid at -36 C). Vapor pressure 606 
si at 25 C. It is strongly corrosive but neither flammable nor 
xplosive. It is highly irritating to the skin, and toxic by 
nhalation (especially irritating to mucous membranes and 
espiratory tract). 

ODINE: A gray-black crystal which sublimes readily; m.p. 113.6C 
sublimes), b.p. 184 C, sp. gr. 4.93 at 20 C. It is highly 
;oxic. The effect of iodine vapor is similar to chlorine or 
iromine. It is highly irritating to the eyes, lungs and skin, 
kvoid contact by wearing rubber gloves and goggles. 

fEAR A COMFO II RESPIRATOR WITH "F" TYPE FILTER. 

?-NITROTOLUENE: A yellow liquid. F.P. 52 C, b.p. 238 C, flash 
}oint 106 C, sp. gr. 1.139 at 55 C. PNT is a moderately toxic 
aaterial, but is not a serious cyanogenic hazard. Avoid PNT 
9xpo6ure by ingestion, inhalation of vapors or contact with the 
Bkin. PNT is not a class B poison or a corrosive liquid. It is 
a moderate fire hazard when exposed to heat or flame. On 
decomposition, PNT emits toxic fumes. The auto-oxidation 
temperature of PNT is 390 C; however, tests conducted with PNT, 
chlorine and dispersed catalyst (FeCl3 and 12) decomposed at 
temperatures as low as 272 C. PNT is an oxidizing agent and may 
react violently with reducing agents. 

SODA ASH (SODIUM CARBONATE): A white, crystalline powder, 
melting point 651 C with decomposition. It is an alkaline, 
water soluble, dusty powder which can cause dermatitis on 
sensitive people and be moderately irritating if ingested or 
inhaled. In contact with acids, carbon dioxide is liberated 
and foaming takes place. 

WEAR A COKFO II RESPIRATOR WITH "P" TYPE FILTER. 

SODA CAUSTIC LIQUID: A colorless liquid. The specific gravity 
of 50% caustic is 1.53 at 20 C. It is extremely corrosive in 
contact with all body tissue, whether as liquid or mist, and even 
in dilute solution. It is nonflammable, but generates heat when 
mixed with acids or water. 

THIONYL CHLORIDE: A fuming, pale yellow liquid with a very 
pungent odor. F.P. -104.5 C, b.p. 77 C, sp. gr. 1.63. It is 
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everely irritating and corrosive to the eyes, skin and 
espiratory tract. Thionyl chloride can react violently with 
Ikalies, water and reducing agents releasing toxic gases.' It is 
ot flammable but can generate hydrogen gas in the presence of 
teel and water. 

IR MASK MUST BE WORN WHEN OPENING DRUMS AND CONNECTING PIPING. 
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. MATERIAL TOXICITY 

HLORINE: Hazardous liquid and gas under pressure. Causes 
evere eye and skin burns. Harmful if inhaled; causes damage to 
ose, throat and lungs. 

Inhalation 1 hour LC50: 293 ppm in rats 

ixposure limits: 

AEL: 0.5 ppm - 8 hour Time Weighted Average (TWA) 
TLV: 1 ppm, 3 mg/m3 

STEL 3 ppm, 9 mg/m3 
PEL: 1 ppm, 3 mg/mS - Ceiling 

l-CHLORO-4-NITROTOLUENE: Harmful if inhaled or absorbed through 
:he skin; reduces blood's oxygen carrying capacity. Symptoms may 
}e delayed. Causes skin and eye irritation. 

Oral LD50: 1499 mg/kg in rats 

Sxposure limits: 

TLV: None Established 
PEL: None Established 

FERRIC CHLORIDE (ANHYDROUS): Contact can cause irritation or 
corrosive burns to human tissue. Contact with eyes may cause 
irritation and may be corrosive resulting in permanent visual 
loss unless removed quickly by thorough irrigation with water. 
Moderate skin irritant. Ingestion may cause severe liver and/or 
kidney damage. High heat of solution (353 Btu/lb) can cause ^ 
severe burns if in contact with moist skin or mucous tissue. 

Toxicity: 

Oral LD50 (rat): 1932 mg/kg 
Dermal (rabbit): caused erythema to skin 

Exposure limits: 

TLV: None established 
PEL: None established 

HYDROGEN CHLORIDE ANHYDROUS: Causes skin and eye burns. Harmful 
if inhaled; extremely Irritating to nose, throat and lungs. 

Inhalation 1 hour LC50: 3124 ppm in rats 
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Kposure limits: 

AEL 
TLV 
PEL 

i: 5 ppm - 15 min. TWA 
': 5 ppm, 7 mg/mS - Ceiling 
<i 5 ppm, 7 mg/m3 - Ceiling 

YDHOCHLORIC ACID: Causes skin and eye burns. Causes irritation 
f nose, throat and lungs. 

Inhalation 1 hour LC50: 3124 ppm in rats 

:xpoEure limits: 

AEL: 5 ppm - 15 min TWA 
TLV: 5 ppm, 7 mg/m3 - Ceiling 
PEL: 5 ppm, 7 mg/m3 - Ceiling 

IODINE: Contact can cause severe irritation and burns to eyes, 
ikin, upper respiratory tract and lungs. Single dose oral 
:oxiclty is high. Ingestion may cause burns of mouth and throat. 

teposure limits: 

TLV: 0.1 ppm - Ceiling 
PEL: 0.1 ppm - Ceiling 

P-NITROTOLUENE: Harmful if inhaled or absorbed through skin. 
Reduces blood's oxygen carrying capacity. 

Inhalation 1 hour ALC: >41 ppm in rats 
Skin absorption ALD: >200 mg/kg in rabbits 
Oral LO50: 2144 mg/kg in rats 

Exposure limits: 

OSHA 8 hour (TWA): 5 ppm or 30 mg/m3 
TLV (TWA): 2 ppm or 11 mg/B3 for all isomers of nitrotoluene 

Both limits have "SKIN" notation indicating that liquid and vapor 
are capable of penetrating the skin and mucous membrane. Control 
of vapor inhalation alone may not be sufficient to prevent 
absorption of an excessive dose. 

SODA ASH (SODIUM CARBONATE): Inhalation of product dust may 
irritate nose, throat and lungs. Although low in toxicity, 
ingestion can be harmful - consult a physician. May irritate 
mouth, esophagus, stomach, etc. 

ORAL LD50 (rat): 4000 mg/kg 

Hay cause skin irritation from prolonged contact. Hay irritate 

ABOOOOl 17081/12 



r burn eyes. 

xposure limits: 

AEL: 5 mg/m3 - 8 hour TWA 
TLV: None Established. 
PEL: None Established. 

t'ODA CAUSTIC LIQUID: Corrosive to the skin, eyes and mucous 
leinbranes. 

Oral ALD: rabbits, 500 mg/kg 

Sxposure limits: 

AEL: 2 mg/m3 (15 min TWA) 
TLV: 2 mg/m3 - Ceiling 
PEL: 2 mg/ffl3 

THIONYL CHLORIDE: Severely irritating and corrosive to the eyes, 
Bkin and respiratory tract. Repeated exposure to vapor nay cause 
chronic respiratory irritation. Significant overexposure to 
irapors can cause delayed pulmonary edema. Direct contact with 
the liquid may cause severe damage to the skin and eyes. 

In the presence of moisture, thionyl chloride decomposes into 
hydrogen chloride and sulfur dioxide which are toxic and 
constitute serious toxicity hazards. 

Lethal dose by inhalation in cats is reported as 17.5 ppm for 
20 minutes. 

Exposure limits: 

AEL: None Established 
TLV: 1 ppm, 5 mg/m3 - Ceiling 

'• PEL: None Established 

OTHER OCCUPATIONAL HEALTH CONSIDERATIONS 

Process does not present additional Occupational Health Concerns, 
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. EQUIPMENT DESCRIPTION 

PNT Storage Tank: A heated storage tank capable of holding the 
NT between 55 C and 70 C. Materials of construction to be 
arbon steel, 300/400 series stainless steel, Hastelloy B/C or 
Itanium. 

PNT Drying Tank: A heated tank capable of holding the PNT 
t 85 C. The tank must be ecjuipped with a nitrogen sparger, 
aterials of construction to be carbon steel, 300/400 series 
tainless steel, Hastelloy B/C or titanium. The tank must be 
quipped with a scrubber to remove PNT vapors from the nitrogen. 

Chlorinator: An agitated tank equipped with cooling coils or 
lacket to remove the heat of reaction ( H - -31,000 Pcu/lb-mole 
>NT). The tank must be equipped with a chlorine sparger, 
laterials of construction to be glass-lined steel or Hastelloy C. 
'ower input for the existing chlorinator is 4 Bp/1000 gallons to 
provide adequate heat transfer in the glass-lined vessel:; 

Hash Tank: An agitated and heated tank capable of holding the 
reaction mass at 55 C - 70 C. The capacity of the tank should be 
Large enough to hold the reaction mass and an equal volume of 
#ater. The existing material of construction is glass-lined 
steel. The tank must be equipped with a siphon leg and jet to 
remove the water (top layer) from the 2<J14NT. 

Product Storage Tank: A heated storage tank capable of holding 
the 2-C1-4-NT between 65 C and 80 C. Materials of construction 
to be carbon steel, 300/400 series stainless steel, Hastelloy B/C 
or titanium. If a product storage tank is not available, the 
product can be transferred directly to a tank car. 

Chlorine Vaporizer: A heat exchanger c<apable of vaporizing at 
least 1000 Ib./hr. of liquid chlorine. The vaporizer must be 
instrumented sufficiently to prevent liquid chlorine from being 
fed to the chlorinator. (It has been calculated that a one 
minute perturbation of liquid chlorine to the chlorinator would 
raise the temperature in the vessel to 387 C, which is well above 
the autodecomposition temperature of PNT.) 

HCl Scrubber: A water scrubber, typically of jet design, to 
remove 90% - 95% of the HCl generated in the chlorination. A 
high scrubbing efficiency is required to avoid overloading the 
chlorine scrubber. 

Chlorine Scrubber: A scrubber circulating caustic solution to 
remove chlorine and residual BCl from the HCl scrubber off-gas. 
Scrubber efficiency should be about 95% on both HCl and chlorine. 

Caustic Scrubber Tank: A tank equipped with either cooling 
coils or jacket to remove the heat of reaction. Caustic solution 
must be maintained at 30 C - 50 C. Materials of construction to 
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le carbon steel or better. 

Chlorine Absorber: An absorber capable of separating small 
imounts of entrained chlorine in the liquid discharged from the 
ICl scrubber and venting it through a stack. 

Chlorine Vent Containment Scrubber: A scrubber to remove 
:hlorine released from the chlorine vaporizer, chlorinator relief 
ralve vents and also any unscrubbed chlorine from the chlorine 
;crubber vent. 
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OPERATING STEPS AND CONDITIONS 

NT MEASURING AND DRYING: 

Transfer the p-nitrotoluene to the drying tank. 

. Heat the p-nitrotoluene to 82.5 C for drying. (Limits: 
inimum, 60 C; maximum, 85 C ) . 

The minimum temperature is to facilitate drying. The 
maximum temperature is to avoid lost time in cooling the 
charge prior to chlorination. 

I. Sparge dry nitrogen through the PNT at 1 SCFM. 

I. Continue nitrogen sparging until the moisture content of the 
>-nitrotoluene is less than 0.2% (2000 ppm H20) as measured by 
.Orchem Method 2-14-3B)***. 

). Transfer the dried PNT to the chlorinator. 

$. Cool the reactor and contents to 76 C or lower and calculate 
the amount of thionyl chloride to be added as follows: 

Multiply the weight of the charged p-nitrotoluene by the 
% water reported in the analysis for Step 4. The product 
will be total pounds of water to react. 

Multiply the pounds of water to be reacted by the ratio: 

(MW of thionyl chloride) - 6.61 
~'. (MW of water) 

Example: 

7753 lb. of PNT added 
% water in Step 4 > 0.15% 

7753 * 0.0015 - 11.63 lb. H20 present 
11.63 * 6.61 - 76.87 lb. thionyl chloride to be added 

Add the calculated amount of thionyl chloride to the reactor 
contents, seal the vessel, stir for 15 minutes and proceed to 
Step 7. 

Water reacts with the catalyst and slows the chlorination. 

CHLORINATION: 

7. Add 1.29% V - 0.13% ferric chloride and 0.026% +/- 0.0026% 
iodine, based on pounds of p-nitrotoluene, to the charge. 
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For example, a charge size of 7753 lbs. of PNT requires 100 
4/- 10 lb. ferric chloride and 2 -f/- 0.2 lb. iodine. 

These materials catalyze the reaction. -t̂ x 

Chlorination temperature: 60 C minimum, 80 C maximum; 
referred 77.5 C. ŷ -N̂  tf" 

The minimum temperature is to prevent crystallization of the 
reaction mass. 

The maximum temperature is the maximum demonstrated of the 
DuPont process. 

'. Chlorine feed rate: 0-900 Ib./hr. of chlorine vapor. 

This range is based on DuPont experience with a charge size 
of 7753 lb. PNT. £i'j. c-«i JU-^/OT^r^ , s .,-< *. u.7̂  . ' / y / ^ / / e , ^ « ( V/KC-̂  /̂ '. 

.0. Sample the charge and determine the freeze point after six 
lours of chlorination. 

Freeze point analysis will help to determine the amount of 
chlorine needed to complete the chlorination. As many as 
three such samples may be needed; more can be taken as 
required. 

Sampling procedure is as follows: using a Centigrade 
thermometer, gently stir sample. Observe temperature as 
the sample cools. Temperature will fall to a minimum and 
kick back to a higher value where it will level out as the 
charge freezes. This stabilized temperature is the freeze 
point. 

After the initial freezing point is run, additional samples 
should be taken periodically to monitor the progress of the 
chlorination. When the freezing point exceeds 54 C, reduce 
the chlorination rate by 15 to 35% and take samples at lesst 
every 20 minutes until a freezing point of at least 57.8 is 
achieved. The chlorination should be complete at this point. 

If chlorination is not complete after addition of chlorine, add 
up to 50% of the ferric chloride and iodine amount in Step 7 to 
the charge and continue chlorination to the desired level. 

WASHING: ,t^ 

11. Add 70-75 C water to the wash tank. Based on the amount of 
PNT added initially, add 66.7 V - 2.1% water; based on the amount 
of pure 2C14NT produced by the chlorination, add 58.2 •«•/- 1-9% 
water. 

For example, a charge size of 7753 lb. PNT chlorinated to 
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produce 8886 lb. 100% 2C14NT, requires 5,170 +/- 165 lb. 
of 80 C water. 

The minimum amount limit set on wash water is to provide 
adequate washing without increasing overall cycle time. The 
maximum limit is to avoid excessive solubility losses. 

The minimum temperature limit is set to prevent freezing. 
The maximum is to minimize vent losses and avoid fuming. 

.2. When chlorination is complete, transfer the charge to the 
cashing vessel. 

.3. Agitate the water wash and reaction mass for at least 15 
tinutes. 

.4. Settle for at least 30 minutes. 

L5. Siphon off the water layer (top) from the 2-chloro-4-nitro-
loluene layer (bottom). 

L6. Repeat Step 11 and Steps 13 through 15 until less than 0.2% 
'acidity as HCl" is present. 

OuPont experience has shown that four washes are usually 
sufficient. 

Note: The purpose of the water washing steps is to remove 
HCl and ferric chloride prior to the subsequent soda asfa 
wash. If this limit is not met, the soda ash wash will not 
satisfactorily remove iodine from the product. 

17. Add soda ash light to the charge with agitation. Based on 
the PNT added initially, add 0.065-1.29%, preferred 0.13% soda 
ash. Based on the pure 2C14NT produced by the chlorination, add 
0.056-1.13%, preferred 0.11% soda ash. 

For example, a charge size of 7753 lb. PNT chlorinated to 
produce 8886 lb. of 100% 2C14NT, requires 5 lb. minimum, 100 
pounds maximum, preferred 10 pounds soda ash. 

NEVER ADD CAUSTIC SODA (SODIUM HYDROXIDE): caustic soda will 
cause the formation of nitrophenols or nitrophenol sodium 
salts which may result in fire or explosion. 

The minimum limit on the amount of soda ash is to provide 
enough sodium carbonate to remove iodine (as iodide) from the 
product and meet the pH specification. The maximum limit is 
to control nitrophenol sodium salt formation if excessive 
nitrophenols are present. 

18. Add 80 C water in the amotmt specified in Step 11 to the 
charge while maintaining agitation. 

ABOOOOl 17081/20 



i(o 

9. Settle for at least 30 minutes. 

0. Check the wash water (top layer) for pB using Tridicator 
laper. If the pH is 7.5 or higher proceed to Step 22. 

:1. If the pH lower limit was not achieved, repeat Step 15 and 
iteps 17 through 20. 

Do not exceed the maximum amount of soda ash specified in 
Step 17. 

!2. Siphon off the water layer (top) from the 2-chloro-4-nitro-
:oluene (bottom). 

12, The finished 2-chloro-4-nitrQtoluene product is sampled for 
rapor Phase Chromatograph, freezing point and pH in accordance 
rith the following specifications***: 

SPECIFICATION 

^apor Phase 
Zhromatograph (VPC): L i m i t s Method 

2-C1-4NT 9 3 . 0 V - 1-0% C4400.165.01.CWP 
PNT 3 . 5 + / - 2.5% 
2,6-Dichloronitrotoluene 4.5 +/- 3.0% 

Crystallization Point 57.0-59.6 C F3100.1S5.01.CW 
pH (of an aqueous extract) 7.5 +/- 1«0 C4400.280.0i.CWP 

24. Transfer 2C14NT product to the product storage tank held at a 
storage temperature of 65 C minimum, 80 C maximum, preferred 
70 C. 

The minimum temperature is to prevent freezing (f.p. of 
2C14NT 57.0-59.6 C ) . The maximum temperature is to decrease 
vent losses and avoid fuming. At a temperature above 85 C, 
the product slowly dechlorinates. 

***See Appendix B for Test Methods 
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? Cl 4^9? Toluene 

Estimated Raw Material Consumptions 
(lb/lb 2C1 4N02 Toluene) 

Raw W^ter^ail Consumption 

p-nltrotoluene .85 

Chlorine .45 

Ferric Chloride (Anhyd.) ,0125 

Iodine .0003 

Thionyl chloride .003 

Soda ash light .005 

50% caustic (as 100%) 
,o«"sS 
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>. WASTE STREAMS AND ASSOCIATED HAZARDS 

)uPont has essentially four waste streams from the 2~chloro-4-
litrotoluene process: 

I. The p-nitrotoluene drying tank emits PNT due to air 
lisplacement during tank filling, heating and nitrogen purging. 
The atmospheric stream consists of 91.8 wt% water and 6.2-wt% 
PNT, that is, with a PNT charge size of 7753 lb PNT, the stream 
:onsists of 7.5 lb. water and 0.67 lb. of PNT (DuPont stream). 

The stream is scrubbed by a standard scrubber (described in the 
Equipment Section). The effluent is sent to the internal waste 
irater treatment plant. 

Associated Hazards; Due to trace of PNT, may be slightly toxic 
and irritating to the skin and respiratory system. 

2 & 3. The chlorinator emissions, due to filling, heating and 
chlorination are scrubbed by a water and a caustic scrubber in 
series (see attached equipment description and flow sheet 
sections), each producing its own waste stream. The atmospheric 
stream consists of the following: 

lbs. in DuFont Process 
Component 
Sulfur Dioxide 
p-Nitrotoluene 
Chlorine 
Water 
2C14NT 
HCl 92.2 2079 

After having been scrubbed, the effluent is sent to the internal 
waste water treatment plant. 

Associated Hazards (after scrubbers): Irritant/hazard to eyes, 
skin, respiratory system. Avoid exposure by ingestion, 
inhalation of vapors or contact with skin. May be cyanotic. 
Caustic scrubber tank waste stream may be corrosive to body 
tissue due to sodium hydroxide. 

4. The effluent from the washing steps is treated, as is, at the 
internal waste water treatment plant. The effluent consists of 
the following: 

lbs. in DuPont Process 
Component weight % (lbs./charge) 

Weigh t % 
y.A 
1.5 
3 .6 
0 , 1 
0 . 2 

( lbs . /charge) 
5S 
34 
80 

2 
4 
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^err ic Chlor ide 
>Cl4NT 
lodium Carbonate 
Sodium Iod ide 
fash Water 

0.39 
0.13 
0.03 
0.01 

99.44 

100 
35 
9 
2 

25,624 

vssociated Hazards: Due to the small percentages of 2C14NT, 
Eerric chloride, sodium carbonate and sodium iodide, may be 
rorrosive to the skin, eyes and respiratory system. May be 
:yanotic. Hay be toxic. 
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This document when properly executed shall constitute a Contract between 
E. I. DU PONT DE NEMOURS AND COMPANY (DU PONT) and CEDAR CHEMICAL CORPORATION 
(CEDAR) covering the services described herein for DU PONT. 

SERVICES - CEDAR shall, except to the extent otherwise expressly stated herein, 
furnish all labor, supervision, materials, tools, equipment, facilities and 
services to properly and efficiently do all things necessary to perform 
chlorination of p-nitro toluene in accordance with DU PONT'S technical package 
provided March 22, 1989, which is included herein by reference, and CEDAR'S 
proposal dated May 12, 1989, which is included herein as Exhibit "A". DU PONT 
will provide crude materials except soda ash and nitrogen. 

COMPENSATION - DU PONT will pay CEDAR per Exhibit "A" dated May 12, 1989. 

TERMS OF PAYMENT - Net thirty (30) days upon receipt of a properly prepared 
and correct invoice. 

PERIOD OF AGREEMENT - Jxine 1, 1989 - May 31, 1990. 

SECRECY - The Confidential Information Agreement between the parties dated 
February 28, 1989 applies to the performamce of this Agreement. 

GENERAL CONDITIONS - In accordance with DU PONT'S standard Terms & Conditions 
EM-6685, Rev. 12/88, which are attached hereto and made a part hereof. 

COPIES OF INVOICES - Mail four (4) copies of your invoices to: 

E. I. du Pont de Nemours cmd Company 
Accounts Payable Section 
Misc. Stores/Chambers Works 
Deepwater, NJ 08023 

ENTIRETY - This document and any specifically referred to herein embody the 
entire agreement between the parties; and there are no agreements, 
understandings, conditions, warranties or representations, oral or written, 
express or implied, which are not merged herein. No modification shall be 
effective unless in writing, signed by both parties. 

Please signify your acceptance by signing below; and return the "WILM. M&L 
DEPT. COPY" to T. L. Hamberger, E. I. du Pont de Nemours and Company, Materials 
and Logistics Department, Room B-7272, Wilmington, Delaware 19898. 

CEDAR CHEMICAL CORPORATION E. I. DU PONT DE NEMOURS AND COMPANY 

tff 

TITLE: / / ' / Ze-̂ ^ f^cu 

DATE: L ^ - r ^ 

: j 
'^ /y/-t 

BV: ^ 

/ / 

TITLE: 

DATK: 

l/li//MJ&a^ 
' RJ.Gr-STFr" 

SENIOR PL-
CONTRACT... 

- DUN - 0 loqg-

•GENT 

t 

CONTRACT ADMINISTRATOR(S): K. F. Kamenski-C&P-Chambers Works 

AB0000065618/2 



EXHIBIT "A" 

CEDAR CHEMICAL CORPORATION 
34<li FkMT • JtOO Puf r iu A w n u c • M a n p l i i i . TT* 3 « t } T • 9 0 1 4 8 3 - ] 3 4 « 

nay 12, 1989 

Mr. Cordon L. KCNeill 
E.I. DuPont de Nemours « Company 
Chemicals and Pigments Departinent 
Wilmington, Delaware 19898 

Dear Gordon: 

Since today is May 12, lb is time to make our proposal to 
you for the chlorination of p-nitro toluene* For three equal 
campaigns for a total of iHM pounds beginning in late June 1989 
we propose: 

1) A one time plant modification fee not to exced $ 1 6 0 M . A 
detailed breakdown of the costs would be provided with 
invoices and no markup is applied. An additional $35M 
would be required to install a continuous wash column 
intended to reduce aqueous waate. It will be necessary 
to conduct laboratory studies to enhance the probability 
o£ this approach being successful. 

2) A daily processing fee of $9,000 to include all services 
except waste disposal and raw materials. 

3) Cedar will provide raw materials other than the p-nitro 
toluene upon request at our cost plus five percent. 
Nitrogen is considered a raw material and would be 
metered to the project if needed, 

4) Waste will be returned to DuPont for disposal or shipped 
to licensed commercial disposal niten approved by both 
parties. Cedar will make its best efforts to dispose of 
wiistes in its onsite biological system and would share 
any cost savings with DuPont. Commercial deepwell 
disposal of aqueous waste is estimated to cost 
$0.32/gallon including freight, 

5) Cedar will begin production with onsite technical 
direction by DuPont personnel. After a suitable trial 
period, Cedar would be willing to continue jiroduction 
using a fixed processing fee pec pound of product and 
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warranty raw material consumption standards and product 
quality basied upon parameters demonstrated in tho trial. 

we hope that this proposal will meet your economic criteria 
and we can proceed with the project. Please call i£ 
clarification of the proposal is needed, or i£ we need to explore 
a different approach. 

Sincere 

:rey L. Pratt 
Director Operations 
Custom Manufacturing 

At 
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E. I. DU P O N T DE NEMOURS & COMPANY 
INCO«PO«ATC0 

W I L M I N G T O N , DELAWARE I 9 8 9 8 November 15, 1990 

MATERIALS A N D LOGISTICS DEPARTMENT 

Mr. Geoffrey L. Pratt 
Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 

Dear Mr. Pratt: 

REFERENCE is made to the Agreement entered into June 1, 1989 
between E.I. DU PONT DE NEMOURS & COMPANY (DU PONT) and CEDAR CHEMICAL 
CORPORATION (CEDAR) relative to perform chlorination of p-nitro 
toluene for DU PONT'S Chambers Works, Deepwater, NJ, plant. It is 
hereby mutually agreed to amend the aforesaid Agreement in the 
following manner effective June 1, 1990: 

PERIOD OF AGREEMENT 

(Extend the term of this Agreement from ending May 31, 1990 to ending 
December 31, 1991.) 

CONTRACT ADMINISTRATOR / 

(Change contract administrator from K.F. Kamenski to Paul Smith.) 

COMPENSATION 

(Replace Exhibit "A" dated 5/12/89 in its entirety with Exhibit "A" 
dated 8/14/90 with the exception of the paragraph relative to a 
formula for adjusting processing fees. It is agreed to meet for the 
purpose of adjusting processing fees at least two (2) months prior to 
the expiration of this Agreement or extensions thereof.) 

ALL OTHER TERMS and conditions of the current Agreement, except 
as modified in the above manner, shall continue in full force and 
effect. 

Please indicate your acceptance of this amendment by signing both 
copies in the space provided below and return the copy marked "WIIM. 
ML&S COPY* to R.A. Blaclthall, E.I. du Pont de Nemours & Company, 
Materials, Logistics & Services, PO Box 80015, BMP-15-1284, 
Wilmington, Delaware 19898. 

CEDAR CHEMI . 1 . D U ^ ^ N T DE NEMOURS & COM COMPANY 

TIT 

DATE: 

BY 

T I T L E : 

DATE! 

lZo-7^" l'>'hrJ/^y\-^^yi^A 
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EXHIBIT "A" PAGE 1 OF 2 

CEDAR CHEMICAL CORPORATION 
24ih Floor 'SlOO Poplir Avenue • Memphis. TN 38137 • 901-683-5348 

Augus t 1 4 , 1990 

AU6 2 1 1990 

i-ir . R. h . BJ a c k h a l 1 
£. I. cu Pone de Hemoure & Co. 
?. 0. Box 80015; Barley Mill Plaza 
wiimington, DE 19898 

Dear Bob: 

As a tollow up to our meeting of July 25, 1990, we are 
pleasee co submit Cedar's proposal for the chlorination of PNT 
rcr tne remainder of 1990: 

1. A plane preparation and cleanup fee of s30,000 for each 
proouccion campaign. 

2. A processing fee per pound of CNT based upon a per diem 
processing fee of Si0,000 divided by the productivity target of 
21,277 pounds per oay. 

3. The above pricing formulas would apply for all quantities 
oown to a minimum of two cars of PNT CapproxImately 250,000 
pounds;, 

4 . Stand oy compensation of «9,000 per day for interruptions in 
Ceaar-s proouction oue to items unaer du Font's control sucn as 
tne PNT supply. Du Pont would continue to have the option of 
ceciaring the campaign complete in which case the per diem would 
cease and the campaign would terminate. 

5. Ceoar will provioe chlorine, if requested by du Pont for a 
price of 1.2 cents per pound of CNT during 1990. 

You were to provide a formula for adjusting the above 
processing fees for inflation which would be triggered in 1991. 

Cedar will provide du Pont with copies of Certificates of 
.̂ naiysi's on each lot of CNT in a product rail car, such copies to 
oe faxea co chem at the time the car is shipped to the attention 
of Paul Smith at 609-540-3177 with a second copy to 609-540-4498. 

Ceaar will continue to fax the records of car weights and 
receiving reports as they have in the past. 
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EXHIBIT "A" PAGE 2 OF 2 

BcD. i hope chat 
ajscussea and that we 
let me Know, if there 
provide. 

this covers accurately the issues that we 
can develop a multi-year contract. Please 
is additional information that I can 

Sincere!y, 

/ 

Geoffrey L. Pratt 
Director Operations 
Custom Manufacturing 

mc 

cc: Paul H. Smi th 
E l a i n e A. Dona l a 
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E. I. DU PONT DE NEMOURS & COMPANY 
MCOe*<MI*TCO 

W I L M I N G T O N . DELAWARE 19898 November 1 5 , 1990 

MATERIALS A N O LOGISTICS OEPAR-TMENT 

Mr. Geoffrey L- Pratt 
Cedar Chemical corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 

Dear Mr. Pratt: 

REFERENCE is made to the Agreement entered into June 1, 1989 
between E.I. DU PONT DE NEMOURS & COMPANY (DU PONT) and CEDAR CHEMICAL 
CORPORATION (CEDAR) relative to perfojnn chlorination of p-nitro 
toluene for DU PONT'S Chambers WorJcs, Deepwater, NJ, pleUit. It is 
hereby mutually agreed to amend the aforesaid Agreement in the 
following manner effective June 1, 1990: 

PERIOD OF AGREEMENT 

(Extend the term of this Agreement from ending May 31, 1990 to ending 
December 31, 1991.) 

CONTRACT ADMINISTRATOR 

(Change contract administrator from K.F. Kamenski to Paul Smith.) 

COMPENSATION 

(Replace Exhibit "A" dated 5/12/89 in its entirety with Exhibit "A* 
dated 8/14/90 with the exception of the paragraph relative to a 
formula for adjusting processing fees. It is agreed to meet for the 
purpose of adjusting processing fees at least two (2) months prior to 
the expiration of this Agreement or extensions thereof.) 

ALL OTHER TERMS and conditions of the current Agreement, except 
as modified in the above manner, shall continue in full force and 
effect. 

Please indicate your acceptance of this eunendment by signing both 
copies in the space provided below and return the copy marked "WIU!. 
ML&S COPY" to R.A. Blackhall, E.I. du Pont de Nemours & Compeiny, 
Materials, Logistics & Services, PO Box 80015, BMP-15-1284, 
Wilmington, Delaware 19898. 

CEDAR CHEMI 

BY: 

TIT, LE: y'//.c-<7-£/c Zc'xrcr, / / / 
^ 

DATE: y V 2 t 

ONT DE NEMOURS & CC COMPANY 

X/l^A 'Z(p.- flyf-.'M^ 
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EXHIBIT "A" PAGE 1 OF 2 

CEDAR CHEMICAL CORPORATION 
24(li Floor • SlOO Poplar Avenue • Memphis. TN 38137 • 90I-68S-S348 

August 14. 1990 

AUG 2 1 1990 

rir . R. A. Blackhal 1 
£. I. au Pont de Nemours i Co. 
?. 0. Box 80015, Barley Mill Plaza 
Wilmington. DE 19898 

Dear Bob: 

Aa a tollow up to our meeting of July 25, 1990. we are 
Pleasee to submit Cedar's proposal for the chlorination of PNT 
cor tne remainder of 1990: 

1. A plant preparation and cleanup fee of s30,000 for each 
prccuction campaign. 

2. A processing fee per pound of CNT based upon a per diem 
processing fee of «i0,000 divided by the proouctivity target of 
21,277 pounds per aay. 

3. The aoove pricing formulas would apply for all quantities 
aovm CO a minimum of two cars of PNT (approximately 250.000 
PouncsJ. 

4. Stand oy compensation of S9,000 per day for interruptions in 
Ceaar's proouction oue to items unaer ou Font's control such a s 
tne ?NT supply, Du Pont would continue to have the option of 
ceciaring the campaign ccanplete in wnich case the per diem woulc 
cease and the campaign would terminate. 

5. Ceaar will provide chlorine, if requested by du Pont for a 
price of i.2 cents per pound of CNT during 1990. 

You were tc provioe a fonnula for adjusting the aocve 
processing fees for inflation which would be triggered in 1991. 

Ceaar will provide ou Pont with copies of Certificates of 
.Analysis on each lot of CNT in a product rail car. such copies tc 
oe taxec tc tnem at the time the car is shipped to the attention 
cf ?=.U! Smith at 609-540-3177 with a secona copy to 609-540-4496. 

Ceaar will continue to fay. the records of car weights ana 
recei-/ing reports as they have in the past. -

AB0000065596/2 



EXHIBIT "A" PAGE 2 OF 2 

3cD. I hope chat 
aiscussea and that we 
let me Know, if there 
provide. 

this covers accurately the issues chat we 
can develop a multi-year contract. Please 
is additional information that I can 

Sincerely. 

Geoffrey L. Pratt 
Director Operations 
Custon Manufacturing 

mc 

c c : Paul H. Smith 
E l a i n e A. Donald 

AB0000065596/3 
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EW-i«70-C7 REY 11/87 

mm 
E. I. DU PONT DE NEMOURS & CO., (INC) NJUZ 

S T E N Q TAX CODE ^ m s & ^ ' 

10/15/90 
DATE OF ORDER 

Net 30 

Materials and Logistics Departinent 
Wilmington, Delaware 19898 

ISSUED 
Vt 

R.A. B l a c k b a l l 

LMD-956834-Y 
PURCHASE ORDER N a I ALT. HO. 

RELEASE.NUM8ER 

•iOUlOO 

DUE 

T E R » A S O f PAYMENT 

i ,1 1 DeST. I 1 SHIP 

° I llDEfDI I I PT 

PACE .Of 

HIEPAD 

PREPAD 
APOED 

HECHT TE3MS l» Shfi Pi i l i o . C IV %. Sow) 

I Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 
Attn: Mr. G.L. Pratt 

necMi n<MS 

h E. I. DU PONT DE NEMOURS & COMPANY 
hdutlt no Kb .'A 

ŷ 

SHIP VIA: 

OIHER 
• r COliECT. Mai Finghl M To: 

nCASI INTO out U B I I Ai IPECirilD UIOM iUBJKI 10 coNDirioru 
AND INtnUCHOMI USTU OH >01H IHE FAd ANO KVtSU SIDE Ol 1HU 
PUaCHAU OIOIB. 

f PitCLTUMS. KOuiU) SWPMG lUTi 01 O n e coioriCNs w o MsnucncNs « { 
NOI j>ccs>uu luMmuim .ovai NBVOUAI t t y ca ia n am M K W u o n 
noMSH COMPIEU SWPMC M0MUUO4 A>« Mouc 2 conn OF r»ocNC tar wnH 
EACH a«MENI SHOW WJKHtg 0«OB Km««R ON t££H raOMCt PAOCNC tST. tlU. 
Cf lACMC tMdSt iMatu. UM i i r d ro iNd . 

. MAa T o u t O IVD ia l O ADDBCSS I N M C A T I D BUOWi 

D 
D 

E.I. du Pont de Nemours & Co 
Mis. Stores/Charabers Works 
Deepwater, NJ 08023 
Attn: A/P Section 

DO NOI KSLK u r i . 0» PAKB. PCS) DO NOT CCOAIE *•) ttPIISS W O AS PUCHI 
M EXCESS OP SJOOO r UMEICHAPCES USUI IC KVONl DKI APED VMUE SHAU NOI 
n C B D t O M O l A«aU4l N il#RJCA<lE UPiff 

ITEM QUANTITY DESOIIPTION t a n . AOiEcmt. MAMJP NAME » K t ) PRICE 

ALTERATI01i_#l 

A.ltejationjl .is.sued to.PO _«Ll©;i?56834-y for. 
chlorination of p-nitro toluene to change the 
. ?PllP-V.?-.̂ 9 •_ _. _. 

PERIOD OF AGREEMENT: From - 6/1/89 thru 5/31/90 
To - 6/1/89 thru 12/31/91 

CONTKACT ADMINISTRATOR: Change from K.F. Kamenski 
to Paul Smith (609) 299-5000 X 3593. 

DEC ^ "̂-i' 

Aaj'd 

o 
O 
2 
Q 

ComDensatloni Replace Exhibit "A" dated 5/12/89 with 
Exhibit l^A^ dated 8/14/90, attached hereto and "made 
a part herehf. -< o z 

o 

iJpr ATT'^crteb" 
z 

NO CITHER CHANGES. 

ELJS^-j^t . BY. DATE 

AB0000065594/1 



^ • l ^ c ^ S i ' r ^ ^ 
EM-a670-C7 REV. T1/87 

SITE N Q TAX CODE 

10/15/90 
imuiiiEs'' 

DATE OF ORDER 

Net 

E. I. DU PONT DE NEMOURS & CO., (INC) 

Materials and Logistics Department 
Wilmington, Delaware 19898 

I 

ISSUED 
BY 

R.A. B l a c k h a l l 

LMD-956834-Y 
PURCHASE ORPtR NO. ALT. N a 

RELEASE NUMBER 

30 
KOIDEO 

ISHP 
DATE 

TERMS OF PAYMENT 
i I 1 OESL I ISHP 
' I | |DEI-P | 

raOMISED 

• f C a i E C T . Atal Frwgltf I 

•
SUP 

JL 
•PUGHI TEHAO 

PSEPAD 

P l i ^ A D 

r 
VHsOOB COOC 

i-<iu3e RQ N a 
31 part 

of o d d n u • 

p Shp PI 9 m Cilr L Sbal HIJSHT lOAU 

Cedar Chemical Corpora t ion 
5100 Poplar Avenue 
24th F loor 
Memphis, TN 38137 
A t t n : Hr. G.L. P r a t t 

E. L DU PONT DE NEMOURS & COMPANY" 

SHIP VIA: 

OTHER 1 
~ iaowi l iSg 

COUECT. 

P U A I I i N m o u t OtOIK AS IPtCIPliD i l LOW S U U i a TO CONDITIONS 
AND MSnUCTIOta UiTID ON tOTH TMI l A U AND l l V f U t HOI OP TMB 
PUtcHASi o a o a . 

IF PHO. 1BIMS, DEOUIIB) SUPPING M i l O l OTWB CONOmONS AM) NSnUCnCTS AK 
NOT ACaPUSlE I M M S I A I B Y A IMSE NOVIOUAl NDtCATED BV >B> A«CW «tOM 
RaMSHCOMPlire SHPRNC M O P M A H O N ANSINaUDE 1 COPIES OP PMXNG USI WIIH 
EACH SHIPWINT SHOW PU«P<ASt OtPtP NUMWt ON EACH PAOCACE. PACKNC tISI. M l 
c r LADNa MVOCE AND AU COSBESOMXN^ 

. AlAa - r ou t M V O K l TO ADDBCSS INDICATED BEIOWi 

D 
D 

E.I. du Pont de Nemours & Co, 
Mis. Stores/Chambers Works 
Deepwater, NJ 08023 
Attn: A/P Section 

DO NOT INSISE Ui>S OB PABCa POST OO NOT DECLAPE AD EXPBISS AM) All FBEICHT 
IN EBCESS o r ssooa r U M E I O U I C E S B E J U I I O OUPOPO. oEaAiEo V A U C SMAU N O I 
EZCZS lOWESI AMOUNT IN APPLICABLE lABHF 

ITEM QUANTITY D E S O t l P T I O N (NOUH AOIKITVC, MAMJl NAAIC l i NO) PRICE 

ALTERATION #1 

A l t e r a t i o n *1 i s sued t o PO #LMD-956634-Y for 
c h l o r i n a t i o n of p - n i t r o t o l u e n e t o change t h e 
f o l l o w i n g : 

RECEIVED 

DEC ^ 1990 

Afls'd 

PERIOD OF AGREEMENT; From - 6/1/89 thru 5/31/90 
to - 6/1/89 thru 12/31/91 

CONTRACT ADMINISTRATOR; Change from K.F. Kamenski 
to Paul Smith (609) 299-5000 X 3593. 

o 
O 
z 
Q 

Compensation; Replace Exhibit "A" dated 5/12/89 with 
Exhibit "A" dated 8/14/90", attached hereto and "made 
a part hereof. 3 

z 
o 
- I 
I 
in 

NO OTHER CHANGES. 

J2EnE32». BY- DATE 

AB0000065594/2 
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i 
A G R E E M E N T 

. As an indiQceiaent t o E. Z. DU POUT DS NEHODRS & 

COHPANY (OU FONT) t o e n t e r i n t o an Agxeenent, da ted 

Hay ; , 1975 , (AGREEMENT) wi th EAGLE RIVER CHEMICAL 

CORPOBATIon (EAGLE RZVSR) for the p r o c e s s i n g of c e r t a i n 

chemicals i n t o PRODUCT 10 i n s e c t i c i d e and f o r o t h e r good 

and va luable c o n s i d e r a t i o n , the r e c e i p t o£ which i s hereby 

aduiowledged, VERTAC, INCORPORATED (VERTAC), of B i l l i n g s , 

iSontana, t h e paren t : company of BAGLE RIVER: 

(1) g u a r a n t e e s the per fomanoe of a l l obl igat ionA 

of EAGLE RIVER under t h e t e r a s of sa id 

AGRBEHEHT^ 

(2) a g r e e s t o pay t o DU PONT on deioand a l l 

l o s s e s , damages, eaqpenses, c o u r t cos t s and 

a t t o r n e y s * fees t ^ i c h nay be su f f e red by 

DU PONT as a r e s u l t of any d a f e u l t o r f a i l u r e 

o f BAGLE RIVER t o perform r p x v n ^ t l y and 

ooxppletely when due , any and a l l of i t s 

covenan ts and o b l i g a t i o n s of e v e r y na ture 

and k ind whatsoever iinder t h e s a i d AGRBBKENT» 

(3) a g r e e s t o indemnify and ho ld harmless OU PONT 

f o r any los s suf fe red by OU PONT due t o t h e 

f a i l u r e of EAGLE RIVER t o pay i n accordance 

v i t h t h e terms of s a i d AGREBHENT any judgment 

o r l i a b i l i t y of any n a t u r e i ^ a t e o e v e r a r i s i n g 

•p « » . - . . . 

ABOOOOl 17475/1 
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3 
c . 
J 

.» 

i; Ottt of o r i n ctnmectlon v i t h o p e r a t i o n s of 

y. EAGLE JRIVBR u n d e r s a i d A6SSBME3!)Tf a n d 

i._ (4) a g r e e s t o xeijii>ursa DD PGOS? f o r o r i n d e m n i ^ 

and h o l d harmless DU PiKiT f r o a any a a o r t i z a t i o n 

payiaent a s provided i n A r t i c l e 3 , CQHPENSATXCni, 

of s a i d AGREEMB8T t h a t DU POST I s r equ i r ed t o 

> pay a f t e r an event of d e f a u l t by BAGLE RIVBH 

I €md aubsetqvient t e x m n a t i o n by 0̂ 0 VQXT as pro- ' 

i Vided i n A r t i c l e 6 , iSPADLfT, o f s a i d AGSEBMa^T, 

} p r o v i d e d t h a t OU PKfT n o t i f i e s VBierAC of svxA. 
> 

d e f a u l t a t the saiae tizae a s i t s n o t i f i c a t i o n t o 
'i • • • 

.̂  SAGLS 2av&R as provided i n A r t i c l e 6 of s a i d 

> ABRBSHBIirr. 

• . VERTAC* ^ c _ , , . _ • ; ; • '.^ ; ^ ^ = ^ ^ 

Z ' -̂  .By: ' 

i " 

A3PTEST: 

ABOOOOl 17475/2 
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It is understood that EAGLE RIVER will stand ready to. 
operate the facilities 330 days per year with 35 
days downtime for plant maintenance and repair. ' 
However, if EAGLE RIVER'S facilities are*unavailable , 
for Product 10 production for less than 330 days per 
year for any cause not directly attributable to '• 
DU PONT, then DU PONT will not.pay EAGLE RIVER any 
charges for any days less than 330 days per year 
that EAGLE RIVER is Unable to produce Product 10. 

It is anticipated but not guaranteed that DU PONT 
will require*EAGLE RIVER'S services to manufacture-
Product 10 under this Agreement for a period of 
approximately 21 to 36 months. During the temi 
of this Agreement, EAGLE RIVER agrees to nanufacture-
other products for DU PONT for a mutually agreed. 
upon compensation or maintain the facility on a 
stand-by basis until such time as DU PONT notifies 
EAGLE RIVER in writing that no further manufacturing 
will be required. DU PONT will continue to make 
amortization payments as defined herein until all ' 
such payments have been made or the Agreement is 
terminated as provided in Article 5. TERM OF AGREEMENT* 

S* .1 

B. Amortization Payments - DU PONT agrees to amortize 
a portion of the cost of EAGLE RIVER's facility, as defined 
in Exhibit "E", as amended^ attached hereto and made a part 
herdof, including the cost of associated equipment and the 
installation thereof. The amounts to be amortized shall bei 

• % ^ l 

y < 

y ' 

1. $1,250,000 - DU PONT will amortizQ said sum over 
a period of five (5) years, payable in sixty (60) 
successive monthly' installments v/ith first payment 
rnadf* September 1975. Monthly payments, shall be 
.equal to an amount .sufficient to amortize a not'ê bf 
_$,1̂ , 250,000 bearing interest at a rate equal to the 
.prime interest rate"charcjed by"the"""Pirst'llati6nar~' 
iJan.k, of ..Phillips County, Helena,' Arkansas','~6r"'̂ "̂ [ 
Jten (10) percent per annum, whichever is^lowerr 
Each installme.nt shall be one-sixtieth. (1/6,0) of • 
$1^250.rOOO plus_a,pplicable interes^t oh the 
^amor-ti zed'"Balance. DU PONT w"iil have the option 
^ pay the unamortized balance at any time without 
charge for accelerating payi«onts. DU PONT acJcnowl-
edges and has agreed to EAGLE RIVER assigning, its . 
rights to said amortization payments as secruity. for 
a loan to finance the construction herein covered. 

tv --
••f 

AB0000065815/1 
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f V - ' 4 1.250,00^00 ' 
• : ^ i • 

• * •'/,' ' > ' 

:. ;•: J -V 

» • i ' ' 

. ^ y l 
r'.' 

/t-'^.-: paomsffxor WOCT 

•»»;.•' 

;fffflii 3 ft..J;L "'i^ii 
I J -

FOR VALUS MicEiVBDr t h e undBTBigned/ 'or e i t h e r o f a s , p r o a U s ^ ' p 
t o pay t o FIRST HoaiOtOL BANK QF m u i i l P S COOHTYi He lana , Arkansas o r o r d a r , t h e 
p r i n c i p a l sum o f One M i l l i o n TWg HuBwIred F i f t y Thousairi mad na/|Lfl|0 - - 7 ~ D o l l a r s 
($ 1 .250 .000 .00 ' ' ' 

t 
'. t ($ 1 .250 .000 .00 >. wi th i n t a t w 
i.f:-. . : ' t h e r e o f a t t h e r a t e of Ten 

from d a t e on s a i d • « • o r vH|taid balaf tcs 
^percent ( 10 %) p e r a i u n a . 

.}% ,' p a y a b l e n o a t h l y , s a i d p r i n c i p a l sad i n t a r a s t be ing p a y a b l e on a a wor t . i i i s t l . on 
'{•.:. f l a n of Sixty ( . 60 _ J J.sonthly.isif^alliMats of 

' , -» . , 

ilan of Sixty ( *P , , _ j^ . i f f °"^I .4 ' ' y^^ ' 
Twenty-gl« Thousand F i v Biindred Siattv-twoWllBt^W 2 6 , m . 0 e ) ,nch, t t e 

f i r s t being payable on thli ISth day of October ,1P3 » and ea* 
Tgty -alas ( 

day of each and oterF 
"S^ ? months, ths atftani 

-, .,}.-̂  iiistallDuit being payable on the 
l i t . ' ; ' successive month thereafter for 
;^|i^y hereof shall hava the privilege of prspaynant of said NOta fay paying only the 

'^i^/.j^' unpaid principal and acegraed interest to the Data of avch pr^ayaant. nia said 
•V,' ' principal and interest shall be payable at tha First National Baak of Phillips r ..̂  
.,.;.' County, SOS Cherzy Street, Helena, Azfcansas or at such other pXaoa as tha heUtar V >...;-%' 

'heraof aby^dasigaata in-.writing. ' *...•'• -'''• ••'••sfA**:r 

t^k^ 
•ff- r If default ba aada la the payiMnt of «sqf iiMtaUauit 

'•' ^ 4 ^ ^ * ^ note, and i f the dafaiiit i s not made good prior to tba dna^data of tha aaxt mitt 
v., V ^'^iiistallnent, the entire pirlhcipal sua aAd sectuad intacast ^ l a l l a t onoa 

,: ;^;^,asnd payabla vlthout notlcs at tha option of tha holder of thia aota. Failure to 
'^Vgfaxerclse th is option ahall not eoastl«mta,a valvar of tha right to axarciaa t t e 

the event of any aubaaquant dafatdtV;:^ . 
*'.>, . ?-?*» '.'.-

-̂̂ ;' \ 4f l̂l*̂ ' Pi^eseatwiiiitr protest and itotlca ara terafay waived, and 
,/f.' ; • -̂  the nakers~'agriM ,;to ail^tetensiottO. ahd par t ia l paymeaits^ tefq^ br after witarlty* 
''.•'••i; .without prejodica to tha holder. 

''^<v'| \ ^® nakezs; .aignara, aadorsa^ haraof agraa t t e t in east" ^ 
.«^V>..\ payment of this note shall not te made a t nattlrity, aad t t e ssMa ik placed in t t e ,..> 

.. %i':-L hands of axiy attorney for collection, they will pay> t t e costs of collecting thia'1^ ^ ..^,. 
' ' .'^^)-''note, Inclndlng an attorney's fee of ten parotfat (10%) of prlaoipal and intaras t ' " : . - ^ ' 

V iCi'remaining onpaid. ..*'.'.'. t>4 ^ ,»^'' 
' • . •< 

•::v-"-

•,v/.v 
rr-m' 

• j / i ' ^ 

r, . 
.7 1 

•V* 
••̂ . V • *^-^-h.'.. 

a m n c A L COUOSATIOM 

Praa ldaa t* 

' • « < 

.X-.' 
i.-:i>r-

«ollatera^t Real Estate Deed of Trust of avan date harg''̂ ^̂ ', ̂ ilfirinti • ^ 

Lty Agraenent 

Jarry lh.lliaM peraaaally \l' 

• l ^ ^ - ^̂ 0. 
" >?«-. l i- jL- - J ; . 
• ' 'Jf.Ui- r .... --.v^^; 
* J . > >• - - ^ L ; .'V-.r.: 

-Mi;'--
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s-

S-T^̂ jOFhCSVSa'H '̂ C5gT7PROSOCT 10 : , ^ u » s ^ ^ ' 2 , 9 -
1,200^000 oaLS/yflgg C A P A C I ^ ' e 330 DAYSTYEAH O P S H ^ I C K ^ ^ ^ 

1) 

Raw Mater ia l Otsaee 
• S lu r ry (as 100ft KIAAO) 

Kathyl laocyanata 
Hethanol ^, 
Ketbylend CI2 

u t i l i t i e s 
K l a c t r l c l t y ; 
Steen 
Hater 
n i t r o g e n 
Natura l Gas 
• Sub Total 

Operat ing I,abor 
Operating 
PacJcagisg 

Sub Total 

tthintgnance 
fiepalr L«bor 
Maintananca Kater ia la 
Maintananoo Ovsrhaad 

Sub Total 

Miscall&neous Operating 

i&upasrvlaion & C l e r i c a l 
Oparating Katariala 
Laboratory 
Shipping 6 Handling 

Sub / t o t a l 

Add tn i s t r a t i va Overhead 
sub ax>tai 

2fa2teDls£08a2^ 
^yiti l oca l 

??.««. USAGE 
PER GALUm 

1.33 
0-75 
S.25 
0 .70 ' * ' 

HASZMOM C09T 
VAItZASLB FIXED 

COST/GALLOM PSR MOHTH 

^ 3 / 3 ^ y 

$0.05 
0.023 
0.0022 
0.019 

$0.08 . , 

TOTAti 

$0.0055 

i $0.28 / 

$1,500 
740 
100 
« 0 
700 

$ 9,300 
4,800 

$ ^,500 
4,500 
2r000 

$3,000 
1,000 
S,00O 
400 

$9,400 

$S,800 

^4g;a9g 

STAHD-BY 

$450 

$2,433 (2) 

$2,000 

$2,000 

1,750 

?57T$r 

¥4,000 

$_12.S53 

1.10 - Konth of April ' 
O.SO « Konth of Kay | 
0%70 * Kanch of June (will remain ad this level providad significant 

additional laves caant ia sot.' requirad? 
si 

^̂ ':̂ Gioe tisBo charga for etaod'^bf 

AB0000065788/1 



fheaa: (SOD 572.3301 P. O. B a aS«8 

Eagle River Chemic^al Coip. 
Highway 242 

WEST HELENA, ARKANSAS 72390 

MONTH 

APRIL 

MAY 

JUNE 

TOTAL GALLONS 
BILLED 

33325 

8l'S2l 

50976 

VARIABLE 

VARIABLE COST 
BILLED 

(.2526) 

(.2526) 

(.2526) 

COST 

VARIARLE COST 
SHOULD BE BILLED 

.5910 

.5910 

.5910 

DIFFERENCE 

.33 

.33 

.33 

TOTAL 

10.997.25 

26,901.93 

16.822.08* 

165822 (.2526) 5910 .33 54,721.26 

MONTH 

APRIL 

MAY 

JUNE 

FIXED COST 

FIXED COST 
BILLED 

FIXED COST 
SHOULD BE BILLED 

(46,283.15) 

(46,282.60) 

(23.141.30) 

45,290.00 

45.290.00 

22.645.00 

DIFFERENCE 

(993.15) 

(992.60) 

(496.30)*(2.482.05) 

ADDITIONAL BILLING 52 .239 .21 

* JUNE COST BASED ON MID-MONTH B I L L I N G . JUNE END OF MONTH BILL ING WILL 
BE BASED ON NEM EXHIBIT C . 

AB0000065788/2 



noaai (BOl) S72.3701 P .aBe>a848 

Eagle River Chemical Corp. 
Highway 242 

WEST HELENA. ARKANSAS 72390 

J u n e 29t 1976 

MR. M.E. STEVENS 
PRODUCTION SUPERINTENDENT 
E . I . DU PONT 
P . O . BOX 34? 
LA PORTE, TEXAS 77572 

RE SS PENCE: sm. A.G. ROHRER LETTER OF ' 6 / 2 3 / 7 6 , 
LIQUID CHROMATOGRAPH IMPROVEMENTS 

E a g l e R i v e r a g r e e s v i t h Du F o n t ' s p r o p o s a l t o pay h a l f t h e c o a t 
o f m o d i f y i n g one LC. We w i l l p u r c h a s e t h e n e o e s s a r y e q u i p m e n t 
and t h e n b i l l Du P o n t f o r S0% o f t h e t o t a l i n s t a l l e d c o s t 
( E s t i m a t e d t o t a l c o s t - $4M). P l e a s e a e n d y o u r p u r c h a s e o r d e r 
t o c o v e r y o u r p o r t i o n t o Mike M o K e l l a r a t E a g l e R i v e r . 

JHM:rvk 

a a : J .W. S h a c k e l f o r d 
L a r r y Conaway 

• * ^ ^ i k e MoKel l a r 
Bob F a b i a n 
H. E. Burman du P o n t , W i l m i n g t o n 
A. G. R o h r e r du P o n t j La P o r t e 

AB0000065788/3 



• ^ 4 Mtwata or IHI viai4c Gi-3o-- \ ; ' v / 7 MEMh'HIb. TN v,r i J7 

i T T F . ' j . " i C c CORHc-Lt'-'O'JDEN 

^ ° ' BILL SHACKEIfORD 

SUBJECT; PRODUCT 10 COSTS S TECHNICAL PROGRAM 

F^ROM-
BOB F A B I A N 

1 DATE-
JUNE 2 8 , 1976 

REPLY REQUESTED BY IDATE) 

This memo is to firm up a program for getting Product 10 cost sitiiation 
in better shape and re-opening Exhibit C effective July 1. 

(1) Dee Baugh will be visiting with Mike McKellar on June 30 
to review the cost accounting program at Eagle River. I 
don't plan to be at the plant but Dan Palmer may want to 
sit in on this review. Dee will be looking to see how 
we have implemented the program we discussed with DuPont 
on April 1 and what some of the key manufacturing cost 
elements have been d\iring the second quarter. . 

(2) I have asked John Miles to develop an Exhibit C-2 which 
we will propose to become effective on July 1. We 
should be prepared to defend all cost elements which we 
know DuPont will consider to be too high, e.g. maintenance, 
packaging, overheads, etc. Also, raw material usages may 
have to be adjusted again, specifically MeCl2 if we feel 
we can't meet the 0.7 lbs./lbs. product. It would be 
desirable to have this re-vised esdi'ibit by July 2. 

(3) Frank Maderich, Hank Burman and several LaPorte people 
want to visit Eagle River on July 8 to re-view all cost .. 
areas and specifically waste treatment, maintenance, and 
raw material usages. I agreed tentatively to this date 
and told Frank that I would be there, a n d possibly 
also Ray. At -this meeting, we should present an Exhibit 
C-2 for the 3rd quarter and decide what basis will be 
used for the so-called "maucimum*' limits. 

We will have an approved, revised Exhibit C-1 for the 2nd quarter by June 
29. Hopefully, our "end-of-June" in-v«>ice can be on a current basis and we 
can collect the ou-tstanding monies for -the 2nd quarter. 

LBOB FABIAN 

/et 
CC: Ray Guidi 

Dan Palmer 
John Miles 

iJi iSCe McKellar 
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"77 TT. 

TO: Bill Shacklefordw^ f ^ ^ i ^ Y Y l ' - ' K 
Bob Fabian 

FROM: John O'Neill 

SUBJECT: DuPont Lannate Contract 

DATE: July 14, 1976 

The July 8th meeting on subject with DuPont representatives suggests that 
more diligent contract administration is imperative, on our part, if we are 
to maximize the profits resulting from this operation. 

On the assumption that the undated, unsigned copy of the agreement in my 
possession conforms with the actual agreement, I have a number of questions 
for which I would like to have answers so that I may better understand our 
current position with DuPont and plan for further negotiations. 

First, ray impression is -that the contract is very simple and clear and that 
there should be no reason for us not to make the anticipated profit if we 
manufacture in a competent fashion, maintain proper cost records and conform 
to the contract provisions for obtaining full and proper cost reimbursements. 
From the referenced meeting i am not convinced we are meeting these criteria. 

It is apparent that many people were involved in the contract negotiations 
and implementation other than those now responsible for performance. I 
think it would be helpful, -therefore, if we trace the history of contract 
administration to pinpoint any past omissions that must be corrected in order 
to properly recover our costs now and in the future. I also recommend a very 
vigorous, self-examination of our manufacturing operation to be assured that 
we are not asking DuPont to cover costs for a less than properly efficient 
operation and that we end up with convincing documentation of costs, if we 
truly have a right to claim them. 

With respect to contract administration I have a number of questions. If we 
were remiss in claiming increased costs following the initial 90 days of 
operation or on the permitted quarterly or annual schedule, in the manner set 
forth in the contract, please so indicate. If we did conform please supply 
me with copies of the documents provided DuPont. 

My questions follow: 

1. Clause 1, page 3. What was the official "start-up date"? 

2. Clause 1, page 3. Was DuPont advised 90 days after the 
"start-up date" of the actual capacity of the facility -
if so what is the figure? 
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3. Clause 2, page 3 - 4 . Does DuPont furnish Eagle River with 
quarterly production forecasts? 

4. Clause 3, page 4. Provides for Eagle River to adjust costs each 
calendar quarter effective January, April, July and October on 
30 days' prior written notice for costs other than Item 6, mis
cellaneous operating cost, and Item 7, administrative overhead. 
Has Eagle River sought cost increases as provided? If so, supply 
me with a copy of same. 

5. Clause 3, page 4. Provides for automatic adjustments in Items 
6 and 7 annually, effective January 1 up to a maximum established 
by mutual agreement within 30 days following the first 90 days of 
operation. Was an agreement reached on costs allowed for these 
items as provided? What are they? How has Eagle River attempted 
to get increases in Items 6 and 7, if not as provided above? 

6. Clause 3, page 5. Provides for re-establishing stand-by charges 
within 30 days following the first 90 days of operation and "Exhibit 
C" is footnoted to permit re-establishing maximum consumptions and 
maximum cost on the scune basis. Was -this done? If so, what are the 
agreed to figures? 

7. Clause 14. Provides that DuPont will be reimbursed if requested in 
writing, for any raw material consumption in any one quarter in excess 
of the JMciximums provided in "Exhibit C". Has DuPont at any time 
requested in writing that it be reimbursed as provided for in -this 
clause? would they have a basis for a claim? 

8. Exhibit F. Provides that Vertac (Eagle River), will maintain confi
dential all Technical Information, designated in writing by DuPont 
to be confidential, for ten years. Does Eagle River maintain a 
properly secured file of said disclosures?. Does Eagle River ha-ve 
Secrecy Agreements wi-th its memagement and technical personnel 
providing that they conform with Exhibit F? Was any technical dis
closure made to OSHA representatives that could be construed by DuPont 
to be in violation of this agreement? 

9. Clause 13. Requires Eagle River to comply with all applicable laws, 
etc., at the risk of DuPont terminating the agreement. Has the 
transfer of waste to PCI created a real or potential liability in this 
respect? 

10. Clause 12. Provides that Eagle River recognize that hazards may be 
involved in performing the contract and it holds DuPont harmless 
for any act or omission by Eagle River. At the July 8-th meeting 
DuPont indicated it would ask that the "package" supplied by them be 
made a part of, the contract. In view of the contractural respon
sibility taken by Eagle River I would be surprised if -they take this 
action. If they do propose amending the contract on this point, do 
you believe it to be to our advantage to accept? In the meantime 
please provide me with this "packacfe" as requested at the meeting. 
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11. From Bob Fabian's letter and the penciled proposed "Exhibit C 2" 
provided by Eagle River at the July 8th meeting I must assume that 
many of the provisions for cost adjustment referred to above ve re 
not sought in compliance with the contract terms. If this is true 
it would probably be advisable to openly seek an amendment to the 
agreement to put it on a manageable basis, for the remainder of the 
contract period. This would include a new basis, if necessary for, 
all costs provided for in Clause 3 and require agreement on a new 
"Exhibit C". 

My suggestion is that Bob Fabian and I visit Eagle River the week of July 
19th for a detailed examination of all permitted costs and that we prepare 
for contract renegotiation. 

Prior to the meeting I would appreciate receiving your comments on my 
questions. I believe these answers are essential in order to map out a 
plan of action for dealing with DuFont emd to have a strong and knowledgeable 
negotiating position. 

Eagle River should prepare a new recommended "Exhibit C" with sufficient support 
data to provide the negotiators with proper ammunition to get DuPont's agreement. 
The arguments in Bob's letter and those made at the July 8th meeting are not 
persuasive. The agenda for the meeting should include the following: 

I. Basic capacity rating for contract cost determination. 

II. Maximum raw material usage per gallon. 

(Any proposal to up this base roust be supported by 
documented, usage figures and sound technical 
reasoning. In the case of Methylene Chloride the 
plant must show that it is concerned that the usage 
fckr exceeds original limits. It must identify all 
potential loss areas and have plans of action to 
curb the loss. If a reasonable search is launched 
to find and eliminate the outflow we can undoubtedly 
get an interim agreement that we can live with. Note 
Carefully, DuPont can bill us for usage now exceeding 
the agreed maximum usage.) 

III. Utility costs 

Proposals to up the maximum variable and fixed costs 
should be documented item by item.' Plausible technical 
explanations are needed. Why are some of the changes 
asked for? For example - Was the DuPont technology 
misleading? Were miscalculations involved in the original 
estimates,? Is there waste? Is the consumption measured and 
real or an estimate or allocation? 

ABOOOOl 17265/3 



IV. Operating costs 

I.E. work is necessary to support packaging costs. 

V. Maintenance 

DuPont claims costs are excessive. In reality the fixed 
cost per gallon has less variance from the original 
agreement them many of the other cost items. Never the 
less this cost should be supported. Are we continuously 
repairing something that should be redesigned and replaced. 
At our meeting we should go thru the maintenance log for 
the past 90 days to gain assurance that the maintenance is 
real and needed and is being performed in a competent mcuiner. 

VI. Miscellaneous operating expense 

Eagle River is asking for very substantial cost allowances over 
the original contract allowance and, for instance, in the case 
of supervision and clerical a doubling of the allowance nego
tiated only 3 mon-ths ago. The same type of ques-tions must 
be answered here as asked- in the case of utility costs. Why the 
difference? Why necessary? Is it measured and real? What do 
you give up if you take it back to the earlier allowances? 

Please understand that my questions and challenge of costs and procedures are 
made solely for the purpose of developing the strongest negotiating position 
possible. DuPont can be dealt with and we will get everything we should. We 
must know -that we have a sound and reasonable basis for each request. If we 
approach tbe table in a professional manner with answers in hand for all 
reasonable questions we will get everything that we should. If we do not, they 
have every right to hold us to the original agreement since this is -the basis 
on which they chose to contract with us and we have not sought remedies as 
provided for in the agreement. 

/John O'Neill 
ijy Vice President of Planning & Development 

JO/cm 

c c : A. Malone 
D. Palmer 
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PRODUCT 10 - OPERATING HANUAL 

SECTION 1.0 SUMMARY 

1.1 Product 10 Is^to be manufactured in VERTAC'S Eaqle River facility 

for Dupont using the latter's process. Plant design and construc

tion is by VERTAC with Dupont's advice and recommendation. All 

. raw materials with the except'ion.of the solvent, methylene chloride, 

are to be furnished by Dupont. Likewise, all packaging materials 

are to be furnished by Dupont. Design capacity of the plant is 

1,000,000 gallons of fonnulation per year operating on a 24 hour 

7 day week base . The process is batch type with one basic chemical 

reaction and several physical operations. Pressure and temperatures 

are moderate but the process involves personnel & equipment hazards 

due to the corrosiveness and flamability of the reactahts and the 

severe toxicity of the final product. A brief description of the 

process follows. Detailed operating procedures are covered in sec

tions 2.0 and 3.0. 

1.2 Crude MTAAO as a 11-131 slurry*in KCL brine will be received from 

Dupont in tank cars and/or tank trucks. The slurry will be stored 

in an agitated tank so as to maintain uniformity in the feed to 

R-101 reactor. The crude slurry is charged to the reactor batch-

wise, with measurement by load cells under R-101. The slurry is 

then concentrated by boiling off.about 20 weight percent of the 

charge. The boil off is done under vacuum to limit temperature 

rise to 130O-140OF (55-60OC). The distillate,consisting mainly 

of water plus some malodorous organics,is collected for disposal 

(by others). 

(1) 
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1.3 Following distillation, vacuum is broken and the concentrate cool-

. ed to about 85O-90°F (30-32OC). Three extractions are then carried 

out batchwise in R-101 using methylene chloride as solvent. In 

. each case, the sequence is to add a measured weight of solvent, ag

itate, and settle. Methylene chloride is then drawn off as the 

bottom phase from R-101 by means of sight glasses in the outlet 

piping. A conductivity probe is also provided to aid in detecting 

the phase interface. The extract from the first extraction .is sent 

to R-102 for further processing. The secbnd and third extracts are. 

combined in a receiver and used for the first extraction in the 

succeeding batch. Following the third extraction, the raffinate • 

is discarded to the waste system* 

1.4 The extract in R-102 is analysed for MTAAO content and from this, 

the required weight of reactant #1 is calculated. The extract is 

then concentrated to 20-25% MTAAO by boiling off excess solvent. 

The solvent is condensed and collected for recycle to the succeed

ing batch. Following concentration, reactant #1 is slowly added 

to R-102 with agitation and with the reflux condenser in operation 

to maintain temperature about IIS^F (46°C). The reactor is agi

tated and refluxed for an additional time period following com

pletion of reactant #1 addition and then checked for unreacted 

MTAAO. If some is present, additional reactant HI is added and the 

procedure repeated until the reaction is complete. Following this, 

the solvent is boiled off first atmospherically and then under vac

uum so as to maintain temperature in the range 112-1220F (45-50OC). 

The hot methonyl melt is then transferred to the formulation tank, 

using a formulating agent flush to keep the transfer line clean. 

(2) 
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1.5 The formulation tank is equipped with an agitator, a pump around 

cooler and a gauge glass. Following transfer from R-102, suf

ficient formulating agent is added to T-10? to maintain fluidity 

so that the solution can be circulated through the cooler. After 

cooling to 85-95°F (30-350C) the solution is sampled and analyzed. 

Following this, additional formulating agent is added using the 

sight glass to bring the formulation to the correct concentration. 

Then coloring agent and filter aid are added and the formulation 

transferred through polishing filter F-101 to the packaging and 

hold tank, T-110. Finished formulation is pumped from here to 

a Crandall filling machine located in the packaging building. 

Here, the product is loaded semi-automatically into 1 and 5 gallon 

plastic containers. 

(3) 
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SECTION 2.0 GENERAL OPERATING PROCEDURES 

2.1 SLURRY TRANSFER 

2.1.1. Take slurry sample from P-105 circulating loop and have 

run for % MTAAO. 

2.111 If MTAAO betwen 10.5 - 1.2.53! , proceed as 2.1.2 

2.112 If MTAAO out of above range, make batch size ad-

- justment as p e t calculations in appendix. 

2.1.2. Line up slurry piping from T-105 to R-101 and start trans

fer of slurry to R-101. Be sure agitator is running, vessel 

outlet is closed and vent to flare is open. . Also, zero 

weight indicator W/ R-101. 

2-1.3. Transfer 16385 ± 10 lbs. of slurry to R-101. Note weight 

transferred on log.. 

2.1.4. When transfer, is complete stop flow with board mounted valve 

FCV-IOIA. 

2.1.5. With pump P-105 stopped, water flush slurry transfer line 

for 1-2 minutes. Flush both to R-101 and also, the recir-

ulation loop back to T-105. 

2.1.6. After flushing, record i'inal R-101 weight in log and return 

P-105 to recirculation. 

f4) 
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2.2 SLURRY CONCENTRATION 

2.2.1 Close R-101 vent to flare and line up flow thru H-101 

and H-103. Commission cooling water to these units, 

2.2.2 Line up flows from H-101 to T-114 and from H-lp3 to R-103 

also, be sure vents are open on T-114 and R-103. 

2.2.3 Commission steam to J-101 jet ejectors and start pulling 

vacuum on R-101. /' 

2.2.4 , As soon as jets start to pull as shown on pressure .'recorder 

PR - RlOl.line up steam, to and condensate from R-101 

jacket. 

2.2.5 Start steam flow to R-101 using board mounted controller 

TIC- RlOl. 

2.2.6 Continue evacuating and heating R-101. Operation 

should steady out at about 90-100 W Hg pressure and 

120-130OF temperature. Do not allow temperature to ex

ceed 140°F or decomposition will take place. 

2.2.7 Boil off about 20% by weight of the original R-101 contents. 

Check T-114 and R-103 occasionally to see that the distillate 

is free from entrained WlM.0. If latter shows up in dis-

tillate, reduce steam rate immediately . 

2.2.8 When boil off is complete, valve off steam to R-101 jacket 

and to jets J-101 and allow vacuum to break. Record final 

•̂ weight of R-101 in log. . 

2.2.9 After vacuum has broken, vent R-101 to flare and start re

circulating using pump P-101. Also start cooling water 

to R-lOl jacket . 

2.3.0 Take sample from connection on recirulation loop and have 

(5) 
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run for KCL/water ratio. • 

2.3.1 If ratio does not exeed 1:4 proceed. 

2.3.2 If ratio exceeds 1:4 calculate dilution water required as 

per appendix. 

2.3.3 Add dilution water, allow mix to agitate and recirculate for 

15 minutes and recheck KCL/H2O ratio before proceeding. Add 

additional water if necessary to get ratio to 1:4 or less. 

(6) 
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2.4.0 SOLVENT EXTRACTION 

2.4.1 After KCL water adjustment is made^ continue cool

ing R-101 with agitation and recirculation until tem

perature is 86-92°F (30-33°C). 

2.4.2 Line up extract circuit from T-104 thru- P-104 to R-101. 

2.4.3 With R-101 agitator on and P-101 recirculating, transfer 

extract from T-104 to R-101 by starting P-104 and open

ing board operated valve FCV- RiOlC. 

2.4.4 Continue transfer until 13100 + 10 lbs. of extract have 

been pumped to R-101. 

2.4.5 If there is insufficient extract in R-101, stop pump 

P-104 and close FCV-R-IOIC. 

2.4.6 Then line up fresh solvent circuit from tank car to 

R-101. Be sure nitrogen pad is connected to tank car. 

2.4.7 Start fresh solvent flow to R-101 by opening board 

mounted Valve FCV-101 B. 

2.4.8 Admit sufficient fresh solvent to bring total extract 

weight to 13,100 ± 10 lbs. Stop fresh solvent flow via 

FCV-R-IOIB, then close off block valves on circuit from 

tank car. Record weights of fresh solvent and extract in 

log book. 

2.4.9 Allow R-101 to agitate and recirculate for 20 minutes after 

solvent addition. 

2.5.0 Then stop agitator and P-101 pump;ailow phases to settle 

for 20 minutes meantime line up circuit for transfer from 

R-101 to R-102. 

2.5.1 With P-101 on recirculation circuit and with discharge 

(7) 
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valve pinched down, start P-101 and slowly draw 

R-101 down until sight glass on P-101 discharge shows 

clear organic phase. 

2.5.2 Then switch valves on P-101 discharge from recirculation 

to transfer to R-102. 

2.5.3 Put P-101 switch in AUTO position and continue transfer 

of organic phase to R-102. Observe flow through sight 

glasses on pump suctiijn and discharge. Sample; flow to 
R-102 thru connection on P-101 discharge.(See 2./.2) 

2.5.4 When aqueous phase reaches R-101 outlet, it should be 

sensed by the conductivity probe LCl-RlOl. This in turn 

will activate the PANALARM and with P-lOl in the AUTO 

control mode will stop the pump. If P-101 switch is in 

MANUAL position, the alarm will sound but the pump will be 

unaffected. 

2.5.5 The sensing probe is a back up rather than a primary con

trol and thus the operator will have to spend full time at 

the unit during the decanting steps to insure good 

phase separation. 

2.5.6 As soon as aqueous phase appears in each sight glass, the 

valves on P-101 are reset from transfer to recirculation. 

2.5.7 Total ORGANIC TRANSFERRED to R-102 should be noted on both 

R-101 and R-102 logs, using the respective weighing systems. 

(It is important from accountability standpoint to record both 

weight transferred from R-101 and the weight received by 

R-102.) 

2.5.8 Line up flow of recycle solvent, from T-108 thru P-108 

to R-101. 

(8) 
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2.5.9 With R-101 on recirculation and agitator running, transfer. 

6550 ± 10 lbs of solvent from T-108 to R-101, 

2.6.0 Repeat steps 2.4.9 thru 2.5.6 except that transfer from 

R-101 is made to T-104 instead of to R-102. 

2.6.1 Repeat 2.5.9 - 2.6.0 with an additional 6550 + 10 lbs. 

of recycle solvent. If there is insufficient recycle 

solvent in T-108 make.iip to 6550 lbs, use j fresh solvent 

from tank car. Note total weights transferred in log. . 

2.6.2 In making final phase separation'following third-' extraction, 

make break so as to carry some aqueous phase to T-104 rather 

than leave organic in R-101. This will limit solvent losses 

to wash and will not affect process since T-104 contents 

are recycled. 

2.6.3 After all organic is transferred to T-104, note weight in 

R-101. Then set valves so as to pump all remaining aqueous 

phase (raffinate)in R-101 to waste pond. 

2.6.4 At this point, the batch has been transferred to R-102, the 

enriched extract is in T-104 and R-101 is ready for the 

next cycle. 

(9) 
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2.7.0 MTAAO CONCENTRATION 

2.7.1 After completing transfer of the batch from R-101 to 

R-102 close off R-102 vents and start agitator. 

2.7.2 The sample collected during transfer should, 

be analyzed for % solids and methomyl to 

MTAAO ratio. From these data, plus the batch weight 

shown on WI-R-102, th^ correct MENCO charge is calcu

lated. See appendix for calculation method . Record 

calculated weight on log. 

2.7.3 Meanwhile, while awaiting batch analysis,line up vapor 

circuit from R-102 thru H-102 and H-104 to vent flare. 

Commission cooling water to H-102 and brine to H-104. 

Set H-102 outlet valves so that all condensate goes to T-108.. 

2.7.4 Admit steam to R-102 jacket by means of board liraunted 

controller TIC-R-102. Boil off 5000 - 6000 lbs. of sol

vent from R-102 to T-108. Regulate steam flow through 

TIC-R-102 and do^ not let R-102 temperature exceed 1220F 

(50°) during boil off., 

2.7.5 When concentation is completed, either through boil off 

of 6000 lbs or batch temperature reaching 122°F de-

conmission steam to R-102 jacket and start cooling water. 

2.7.6 ' Close off vapor flow to H-104, and reset valves on H-102 

liquid outlet so condensate returns.to R-102. 

(10) 
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2.8.0 MIC ADDITION 

2.8.1 Add about 5 lbs of 50% NaOH to R-102 through the drop 

funnel connection. 

2.8.2 Check sight glass level in T-113 tank and be sure there 

is sufficient MIC to make up batch. T-113 should have 

vent closed and a nitrogen pad of 5-15 psig. 

2.8.3 Start MIC addition to ..R-102" by means of board mounted 

valve FCV-R-102 . This valve is interlocked so that it 

will not open unless R-102 agitator is also running, 

2.8.4 Maintain cooling water to R-102 jacket and monitor MIC 

addition through weight shown on Wi-R-102.Pinch on throttle 

valve in MIC line so as to spread MIC addition over about 

60 minute period. 

2.8.5 Maintain R-102 temperature 112-11B°F (44-48°C) range during 

MIC addition by means of MIC addition rate plus reflux and 

jacket cooling. 

2.8.6 When the calculated amount of MIC has been added stop flow 

with FCV- R102. Continue refluxing and agitation for 

additional 60 minutes. 

2.8.7 Sample R-102 through connection on bottom outlet and have 

run for unreacted MTAAO. 

2.8.7.1 If none present, reaction is complete and batch 

is ready for solvent exchange step. 

2.8.7.2 If unreacted MTAAO is present; additional MIC must 

be added in accordance with calculations. Allow 

20 minutes reflux and agitation time following each 

MIC "shot"; then re-check for MTAAO. Repeat procedure 

until test shows no unreacted MTAAO. 

(11) 
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2.9.0 SOLVENT EXCHANGE 

2.9.1 Reset valving to permit vapor flow through H-102 and 

H-104 in series with venting to flare. Condensate from 

both H-102 and H-104 will be collected in T-108, as per 

the previous distillation. 

2.9.2 Switch from cooling water to steam on R-102 jacket and 

commence solvent boil off. Continue boiling off atmos

pherically until R-102 temperature reaches 122^127°E 

(50-53OC). 

2.9.3 Water is then added via hose through the Jroppinq funnel 

connection on R-102. sufficient for the final formulation.. 

Normally, this will be in the range 855-865 lbs. Log 

amount added. 

2.9.4 R-102 is then closed off, including the vent from H-104 to 

the flare. Line up vapor flow thru ejectors. J-102 to H-105 

and hence, to T-lll.Make sure there is brine flow to H-104. 

2.9.5 Commission ejectors and continue boil off until final conditions 

of 90-100 mm Hg pressure in R-102 and 113-122OF(45-50OC) tem

perature in H-104 condensate outlet are reached. At this 

point, the solvent boil off is complete and the batch ready 

for transfer to formulation. 

2.9.6 Close off R-102 vapor line and break vacuum with nitrogen 

from 15 psig header. Decommission steam to R-102 jacket and 

to ejectors J-102. Close vent on T-108 and parf- with low 

pressure nitrogen. 

2.9.7 Line up -circuit- from R-102 bottom outlet to T-109. Be sure 

hot water tracing on transfer line is operating. 

( 12) 
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2.9.8. Transfer methomyl melt from R-102 thru P-102 to T-109.. 

Keep agitators in both vessels running during transfer. 

2.9.9 When transfer is complete close valve in R-102 bottom and 

flush circuit for about 5 minutes using flushing connection 

just below R-102 outlet. Flush may also be used to break 

plugs during transfer but R-102 outlet valve must always 

be closed during flushing to prevent formulating agent from 

getting into R-102. Close down transfer circuit after flush 

and note weight transferred (Wi-R102 weight before and after) 

on log. • ' 

3.0.0 FORMULATION 

3.1.0.. Recircualte batch in T-109 through P-109 and H-106. Be 

sure cooling ivater is commissoned to latter. Cool batch 

to 85-90°F (3O-35OC). 

3.2.0. While batch is cooling, sample through connection on P-109 

discharge and have run for % methomyl *& specific gravity @ 

85°F. From this data and the gauge reading on LR-109(at 

85°F) the required volume of formulating agent can be cal

culated (see append.ix). List data for formulation addition 

in log. 

3.3.0. Add formulation agent to required level on LG-109 'while 

agitating and recirculating batch. Sample and have rechecked 

for % methomyl and gravity after allowing 15-20 minutes mixing. 

3.3.1. If methomyl concentration is within 24.0-25.0% proceed as 

per 3.4. 

3.3.2 If concentration exceeds 25.0% add more formulating agent, 

mix and re-test. 

3.3.3 If concentration is below 24.0 % calculate methomyl solid 
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required (see appendix) and add through knife valve port. 

Allow to mix 30 minutes before re-testing. 

3.3.4. When concentration and temperature are correct, valve off 

H-106 pipe loop and recirculate through filter F-lDl. 

3.3.5 Weigh out'following and add to T-109 through knife - gate 

addition port: 

Filter aid = 8.6 lbs. 

Coloring agent = 3.2 lbs. 

3.3,i6. Recirculate through F-101. until samples taken from-the con

nection downstream of F-101 are clear . Then sample to 

have complete batch analysis run. Record batch number & 

results. 

3.3.7. . If batch is on spec,line up circuit to T-110 and transfer 

batch. 

3.3.8 If batch is off spec.., consult foreman. 

(14) 
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SECTION 4.0 SPECIAL PROCEDURES 

4.1 TRANSFER OF MIC(MENCO) FROM DRUMS TO T-113 

4.1.1 MIC is very flammable and irritating and the operator 

must be thoroughly familiar with the, safety hazards in

volved (see section 5..0) before handling it. . 

4.1.2 MIC is shipped in stainless steel 55 gallon returnable 

drums. The drums will be brought to the area, on. fork 

lift and hoisted to the working platform via a drum hoist. 

4.1.3 The protective equipment listed below will be worn by all 

operators assigned to MIC transfer starting at the drum 

hoist and continuing until the empty drums have been com

pletely emptied and decontaminated. 

4.1.3.1. Heavy duty rubber rain suit, including head gear 

4.1.3.2. Fresh-air demand mask(Scott Air Pack or equal). 

4.1.3.3 Chemically resistant rubber gloves and boots. 

4.1.4. Before starting the drum- transfer the MIC operator should 

check with the board operator and make sure that the transfer 

will not interfere with the batch cycle. 

4.1.5. Next, determine how many MIC drums are needed to refill T-114 

from the markings on the tank gauge glass . The range will 

be from 1 drum minimum to 6 maximum. 

4.1.6. The required number of drums are then brought to the area and 

lifted to the work platform using drum hoist M-101. 

4.1.7. The first drum is then placed on the drum dolly and moved 

to the unloading spot. The bungs are carefully removed, 

using the"elephant trunk" connected to the vent manifold to 

(15) 
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pick up any fumes emitted from the open bungs. 

4.1.7.1. The outer bung openino is then connected to the 

MIC transfer hose to T-113. The inner opening is 

similarly connected the the low pressure nitrogen 

hose. 

4.1.7.2. Open vent valve on T-113, apply 5-15 psig nitrogen 

pressure to drum to start transfer of MIC. 

4.1.7.3. When drum is nearly empty, it should be tipped on the 

dolly to insure complete drainage. After drum is emp

tied, it is returned to the upright position, removed 

from the dolly and the bungs replaced. 

4.1.7.4. The drum is then replaced with a full one and the 

procedure repeated until all drums have been unloaded 

into T-113. Then close vent on T-113 to maintain 5-15PSI 

nitrogen pad. 

4.1.7.5. The empty drums are then weighed on the scale and 

checked against the tare weights to insure that they 

contain no more than 3 lbs MIC. Drums that exceed 

this are returned to the dolly for a second transfer 

to T-113. 

4.1.8. When drums are completely drained to T-113 the board operator 

should be notified that the transfer is complete and the num

ber of drums transferred noted in the log. 

4.1.9. The empty drums are then removed to the drum washing station for 

decontamination in accordance with the procedure following. 

(16) 
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4.2. PROCEDURE FOR DECONTAMINATING DRUMS 

4.2.1. In all procedures that follows, the operators must wear full 

protective gear as covered in sections 4.̂ .131 thru 4..1.3.3. 

4.2.2. Empty drums which contain less than 3 lbs of residual MIC 

are decontaminated as follows: 

4.2.1.1. Stand drum upright in ciirbedi-̂  drum washing area. 

4.2.1.2. Remove both bungs and flush drum with water hose 

through one-bung. 

4.2.1.3. Flush drum with full hose flow for 10 minutes. 

4.2.1.4. Drum may then be returned to supplier. Always, with 

bungs removed. 

4.2.3. Drums which for any reason, contain more than 3_ but less than 

^ lbs of MIC are decontaminated as follows: 

4.2.2.1. Refer to attached figure 1 for set up . 

4.2.2.2. Water flow to the drum is throttled to about 

5 gal/minute. Care should be taken here to avoid 

blowing out the rubber stoppers by too ftig/i water flow. 

4.2.2.3. While the drum is being filled the drum temperature 

should notri;se-above lOO^F (barely warm to touch). 

4.2.2.4. If it does, immediately stop inflow of water and flood ' 

outside of drum.to cool down. Then resume decontamination 

carefully. 

4.2.2.5. See memo attached. 

4.2.2.6. After all MIC has been displaced increase water flow to 

25-50 gpm and flush for 5^minutes. 

'1.2.2.7. Drum is then ready to be returned to vendor. 

-Again bungs must be removed. 

(17) 
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> - PROCEDURE FUR Dl-:CUNIAM1NATING LMPl Y ME'IIIYL ISCJCY.ANAIE DIUJMS 

.) ••-.'-

The following iirntccliirc; w;i.s used to sut-CLr.s.sfully dcumtjiniiiarc ri.'iurnc'd empty 
drums of MlCdnuthyl i.sok.-yaiiaic) ai the Union Carhitli.' Institute I'l.int. 

1. Empty drums which Lonrained uiiLy MIC vupor were .succesisfiilly flushed with eity water, 
the temperature of which wa.'̂  a))(»ut 5.'i"r. I'ri.:.sh air musk, helmet, raincoat, ami 
riihher gloves were worn hy the ojxirator to prevent any contact with the MIC. limli 
bung.s Were removed and water ut uppro.ximaiely lOt) jjallon.s per minute was pumped 
into the drum. The VL-ry snialT amount of MIC vjipor was .i(lowi;<,l to dissipate to the 
ainicisphere. This must l)e done in an open area and a windy li.iy is j^referahle. 

This procedure way successfully used when.the drums weighetl up to tlvree pounds over 
t a re . 

2. If more than 20 pound.s of MIC a re left in a drum, it should be emptied aga-in-.. 

3. When the drums weiyhc-d from 3 to 20 pounds over ta re , the foNowing procedure was 
used and is recommended: ,—, .̂  

Water cemperacure - Less Chan 68"?. 

To Vent 

: l'^ L 
EXHAUST HOOD 

H2O 

3/8" ^";il^*--^rubber ^ - ^ Y J T T 

^"inlessi-v^y stoppers ^ Stainless L' 
Tubing 

2" 3/A' 

Caustic (sodium hyuroxlde) - Tempera
ture less than SS 'Y . 

Concentration - 20-507. by weight. 

J/JJ- lygon lubing 
S . S . ., _, To a tm. 

^^ rubber ^.^^ 
^ j ^ T ' . ' ' ^ stopper /̂  

27U^ 2" 

I 

1/3 - 1/2 

Full 

The exhaust hood may be eliminated if the venting can be accomplished in an open area 
on a wihdv day. 
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4.2.4. Drums containing more than 20 lbs. MIC must be drained into 

T-113 before starting any decontamination procedures. 

4.3. CLEANING FILTER F-101 

4.3.1 The need for cleaning the filter will be evidence by (a) 

increasing pressure drop across the unit (b) decreased 

flow during transfer. When this occurs the filter should 

be cleaned as soon as the batch is transferred. (It is much 

easier to clean the filter while it is stillrpassing liquid 

than to wait until it completely stops flow). 

4.3.2. After completing transfer of the last batch, as indicated 

above, set the valving to permit recirculation from T-109 

thru F-101 to T-109. 

4.3.3. Add 400-500 gallons of formulating agent to T-109 and re

circulate for about 20 minutes. 

4.3.4. Stop pump P-109, valve ojff filter outlet and blow.residual 

formulating agent from filter with nitrogen via connection 

to filter outlet. 

4.3.5. Then close valve at filter inlet, connect water hose to inlet 

connection and sewer hose to exit connection. Flush filter 

with water for 10 minutes. 

4.3.6. Remove water hose from filter inlet connection and replace with 

sewer hose. Back blow residual water froiti filter with nitrogen. 

4.3.7. After releasing nitrogen pressure , filter may be opened for manual 

removal of solids. 

4.3.8. Install new filter papers, Close up filter and leak test with 

water pressure to 30-50 psig. 

4.3.9.. Blow test water from filter and recommission for service. 

'."!> 
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4.4. WASTE HANDLING 

4.4.1 Raffinate waste is drawn from R-101 and pumped to the 

lagoons, as discussed earlier. 

4.4.2 Distillate waste from the R-101 boil off collects mainly 

in R-103. Some heavy distillate also collects in T-114 dur

ing boil off. 

4.4.3 Once per day, the distillate waste from both R-103 and T-119 

are transferred to the waste hold tank T-122 using nitrogen 

pressure. , ^ ' ' 

4.4.4. The collected waste in T-122 tank Is transferred to tank 

trucks, via pump P-103, periodically and hauled away for 

disposal by others. 

4.5. OFF SPEC. BATCHES 

4.5.1. Whenever a batch in T-109 is judged off spec, the foreman 

should be notified before any procedure is started . Then, 

possibly.in consultation with the plant chemist, a procedure 

for handling the batch will be worked out. The following is 

intended only as a guide in handling some of the more common 

problems. 

4.5.2. If the batch is only slightly off spec,first consideration 

should be given to blending off the batch in T-110, if at 

all possible. 

4.5.3. If batch is greatly off spec, it should be ifroppe* to T-107, 

the waste hold tank. From here, the- batch can be pumped to 

either R-102 for moderate re-working and/or blending or»back 

to R-101 for a complete re-work. 

{}.<f> 
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SECTION 5.0 SAFTEY HAZARDS 

5.1. METHYL ISOCYANATE 

Boiling Point: 380C 

Flash Point: (TOC) <0°F 

Autoignition Temperature: 535°C 

Explosive limits, in air, % by vol. 

Upper 26 

Lower 5.3 

Molecular Weight: 57.05 

TLV(AGGIH, 1974), skin 0.02 ppm 

5.1.1. Fire and Explosion Hazards 

Methyl isocyanate is highly flanmable, and it forms explosive mixtures 

with air-over a wide range of concentrations. Its high volatility makes 

it especially hazardous. Methyl isocyanate must be kept away from heat 

or sources of ignition. Equipment design and handling procedures must 

conform to accepted standard practices regarding highly flammable compounds. 

Methyl isocyanate must be stored only in contact with proven inert materials 

of construction, such as glass, stainless steel, and Teflon. The presence 

of iron, in particular, can promote explosive-type polymerizations. Strong 

bases may also catalyze runaway reactions. Isocyanates are extremely re

active toward ammonia, amines, water, and alcohols. Accidental mixing with 

such substances must be rigourously avoided. 

5.1.2. Health Hazards (From Union Carbide Literature) 

Methyl isocyanate is a hazardous material by all means of contact, and 

since it has a high vapor pressure, inhalation of the material can easily 

occur if it is improperly handled. Although the "tear gas" effects of the 

vapor are extremely unpleasant, this property cannot be used as a means to 

alert personnel to exposure to chronically toxic concentrations of methyl 

isjjcyanate. Methyl isocyanate is an ICC Class B poison by inhalation as 
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defined in the regulations and is intensely irritating to breathe. 

It causes severe bronchospasm and asthma-like breathing. Sensiti

zation may occur, after which traces of vapor wuse->true attacks of 

asthma. Although it does not quite meet the standards that define a 

poison by swallowing or skin contact, the difference is so small that 

methyl isocyanate should be also regarded as an ot̂ al and contact poison. 

Skin contact can cause severe burns, and the liquid will seriously in

jure the eyes even when it is diluted with a nontoxic liquid to a one 

percent concentration. Like other isocyanates (TOI, for example) 

methyl isocyanate causes sensitization in animals. Since exposure of 

a group of test animals to traces of methyl isocyanate sensitized the 

skin of all the animals, such sensitization could probably be expected 

to occur in humans. 

Stringent precautions must be observed to eliminate any possibility of 

human contact with methyl isocyanate. 

Single oral dose in Rats: LD50— 71 mg/k 

Single skin penetration in Rabbits: LD50— 0.22 ml/k 

Single inhalation by Rats: LD5Q— 0.103 mg/L (44 ppm) 

2 mg/L inhaled for 1 hour killed 

6/6 Rats 

Skin irritation in Rabbits: undiluted caused severe burns 10% 

solution caused irritation 

Eye injury in Rabbits: severe corneal injury from the liquid and 

from a 1% solution in Deobase. 

5.1.3. Necessary Precautions 

Standard precautions to handle a highly flammable material will be adequate 

to protect against fire hazards from ethyl isocyanate. However, more than 

ordinary precautions will be needed to maintain the concentration of methyl 
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isocyanate in the air of the process room at or below the established 

TLV. Storage tanks, transfer lines and vesseU where methyl isocyanate 

(or solutions) are handled must be designed and constructed so that no 

uncontrolled release of vapors to the air is possible. In addition, 

good building ventilation is necessary. When there is risk of exposure 

to isocyanate vapors, personnel must be completely isolated from the 

atmosphere by wearing appropriate protective clothing. Air-line masks 

and portable breathing equipment,.as well as safety showers and eye wash

ing stations should be strategically placed throughout the building and 

storage areas for emergencies. The possibility of permanent eye damage 

is particularly worthy of notice. 

5.2. Methomyl Finished Product 

5.2.1.Toxicity Information 

Methomyl insecticide is highly toxic and may be fatal if swallowed or in

haled. The LD50 for methomyl by oral administration to fasted male and 

female white rats is 17 and 24 mg/kg, respectively. There was no clinical 

evidence of cumulative toxicity when 10 doses of the chemical were ad

ministered orally to male rats at 5.1 mg/kg x day over a 14 day period. 

The ALC (Approximate Lethal Concentration) of methomyl of 4.6 microns 

mean particle size suspended in air was 0.30 mg/liter for rats upon 4 

hours exposure. 

The compound is not a skin irritant nor a serious eye irritant. Eye 

irritation studies with rabbits showed only mild conjunctivitis and no 

corneal injury. Extremely small quantities, as low as 0.01 mg., in a 

rabbit eye cause temporary constriction of the pupil. 

When methomyl was applied to the intact skin of rabbits for 24 hours at 

dosages of 1000 mg/kg in water as a 5% solution, 1500 mg/kg in water at 

a 26% concentration and 1500 mg/kg in "cellosolve" at a 26% concentration. 

^?'^\ 
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no deaths occurred indicating the ALD to be greater than these dosages. 

In a siinilar test with methomyl in dimethyl phthalate using a 26* super

saturated solution and a dosage of 1500 mg/kg, the animal died within 

two. days. 

In subacute skin absorption toxicity tests on rabbits, with doses of 

200 mg/kg applied as a 5% aqueous solution for 6 hours per day. 5 times 

a week for three weeks, no deaths occurred in the group of 10 rabbits 

with intact skin but two died in/another group of 10 animals which had 

abraded skin. . . • 

In connection with the skin absorption toxicity of methomyV, it should 

be noted that the response of humans may possibly be different than that 

of the animals tested. Skin absorption has not been ruled out as a pos

sible cause of complaints of illness attributed to methomyl at the SLM 

operation at Belle. 

Atropine is an antidote for methomyl poisoning and should, be administered 

as directed by the plant physician. Morphine or 2-PAM should not be used. 

5.3. HT/IAO (S-methyl-N-hydroxythioacetimidate) 

Will exist in the process in the impure and purified slurries and as a wet 

and dry solid. 
\- . . . . 

5.3.1. Fire and Explosion Properties 

MT/WO has a very low vapor pressure and therefore is not a serious fire 

hazard. It will burn, however, if exposed to an open flame and will pro

duce obnoxious and probably toxic fumes. 

Test data show MTAAO to be sensitive to confined heating, decomposing ex

plosively at 133°C. The material, however, "fs not sensitive to initiation 

by impact. The test results (Explosives Department, 3/1/65) are summarized 

below. 
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COMPUTATION OF 01/ERHEAO AiLOCATTOWS 

PROCESS 
PIRECT 
LABOR HOURS i i o TOTAL 

PA.opanx.£.-OpzJiautoiL - 2 mzn 
PJLOpanX.l-Pkg. - 3 me.n 

Sâ >aZA,n-OpziLCitoA. - 2 mzn 
Zamllyi-Pkg. - 3 mzn 

PloduLct 10 Optfiatox - 2 mzn 
.PKodiicX 10 Ttiuck Unloa.dzA..& - 2 mzn 
PKoduLCJt. TO Pkg. - 11 mzn 

tfobZZ OpzA.a.toA..& - 2 mzn 

* »» 
X 4 X 173.3 
X 173.3 

. Sab T o t a l 
X 4 X 173.3 
X 173.3 

Sub Total 
X 4 X 173.3 
X 173.3 

173.3 
Sub T o t a l 

X 4 X 17 3 .3 

2 7 7 2 . S 
5 7 9 . 9 

3177 
TTTT. 

579. 
TTTT 

346.0 
1906.3 
5025.J 
l in . f i 

229 

229 

. 3 4 9 

. 7 9 3 

T o t a l VtJLZct Labon Houfii J43S3.3 1.00. 

V 

* * 4 uizzk ^ilU^t c y c l z 
K\)ZKagz Monthly hoaA.i-{52 wfe. ) [40 hn . ) 7 (72 mo.) 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF OPERATING LABOR 

LEAD OPERATORS 

STRAIGHT TIME WAGES 
(.5) SHOWER TIME 
6TH DAY 

TOTAL WAGES 
FRINGES 
TOTAL WAGES 6 FRINGES 

3,847 
360 
21 

4,299 

$5.158 

OPERATORS 

STRAIGHT TIME WAGES 
(.5) SHOWER TIME 
6TH OAY 

TOTAL WAGES 
FRINGES 
TOTAL WAGES 6 FRINGES 

2,497 
234 
S£ 

2,790 
1 .20 

$3,348 

TRUCK UNLOADERS 

STRAIGHT TIME WAGES 
(.5) SHOWER TIME 

TOTAL WAGES 
FRINGES 
TOTAL WAGES e- FRINGES 

1 ,747 
129 

1 ,876 
X :.2o 
$2,251 

TOTAL OPERATING LABOR S10.757 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF STRAIGHT TIME LABOR 

LEAD OPERATORS 

(1) <365 DAY) (24 HR) 

(2) (8760 HR) T (12 MO.) 

(3) (730 HR) ($5.27) 

8,760 HR 

730 HR/MO 

$3,847 

OPERATORS 

(1) (365 DAY) (24 HR) 

(2) (8760 HR) T (12 MO) 

(3) (730 HR) ($3.42) 

8,760 HR 

730 HR/MO 

$2,497 

TRUCK UNLOADERS 

( 1 ) (52 WK) (5 DAY) 

(2) (260 DAY) (16 HR} 

(3) (.4160) t ( 12 MO) 

(4) (347 HR) ($3.95) 

260 DAY 

4, 160 HR 

347 HR 

$1,370 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF SHOWER TIME 

LEAP PPERATORS 

( 1) (365 DAY) (1.5 HR) 

(2) (548 HR) ($7.90) 

(3) (4329) f (12 MO) 

548 HR 

$4,329 

$ 360 

OPERATORS 

( 1 > (365 DAY) (1.5 HR> 

(2) (548 HR) ($5.13) 

(3) ($2811 ) -r (12 MO) 

548 HR 

$2,811 

$ 234 

TRUCK UNLOADERS 

( 1 ) (260 DAY) (1 HR) 

(2) (260 HR) (5.93) 

(3) ($1541 ) -r (12 MO) 

260 HR 

$1 ,541 

$ 129 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF 6TH DAY 0/T 

LEAD nPERATORS 

(1) (52 WK) (8 HR) (2.64) T (12 MO) $92 

OPERATDRS 

(1) (52 WK) (8 HR) (1.71) t (12 MO) $59 
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EAGLE RIVER CHEMICAL 

AVERAGE WAGES COMPUTATION 

LEAD OPERATORS 

JAMES RAWLINGS 5.12 
LARRY MCCLAIN 5.32 
LUCKY WOODRUM 5.32 
JAMES F. WELLS 5.32 

21.08 t 4 =5.27 

PPER/NTQRS 

FRANK WELLS 3.10 
DENNY GOMEZ 3.SI 
JAMES GRIFFIN 3.40 
ALLEN WOODRUM 3.40 

13.71 T 4 = 3.42 

TRUCK UNLOADERS 

VICTOR MINOR 3.95 
DAVID WALKER 3.95 

7.90 -r 4 = 3.95 
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PAGE i OF 2 

ANALYSIS OF PACKAGING 

(1) 
(4 MO) 

PACKAGING YTD 

SALARY 2344 

PAYROLL TAXES 247 

WAGES 37352 

PAYROLL TAXES 3576 
43519 T 4 = $10879 

BASED ON eo.ooo GALLON IN SALES TO E.I. Du PONT THE BILLING 

WOULD BE: 

E?<H1BIT C 

V.C. = 80,000 X .08 

F.C. = 
TOTAL 

= $6400 

4800 
$11200 

THEREFORE WE FEEL IT BEST TO LEAVE THE PACKAGING AT ITS PRESENT 
AMOUNT UNTIL FURTHER STUDY. 

(1) PER " U N I T COST REPORT BY COST CENTER" PG. 82. 
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PAGE 2 OF 2 

REFERENCE - E.I. Du PONT CONTRACT - MATERIAL AND FACILITIES 

(SEE ATTACHED). 

STATES THAT E.I. Du PONT WILL FURNISH AT NO COST TO EAGLE 
RIVER CHEMICAL THE REQUIRED PACKAGING MATERIAL, HOWEVER 
EAGLE RIVER CHEMICAL HAS BEEN INCURRING APPROXIMATELY $525 
PER MONTH FOR PACKAGING MATERIAL COSTS (STAPLES, PAPER TOWELS, 
WIPING CLOTHES, ETC.) 

WHEREAS, EAGLE RIVER and DU PONT mutually agree that 

sufficient know-how exists to produce Lannate® L methomyl insecticide-
. I 

(hereinafter referred to as Product 10) from MTAAO slurry and methyl 

isocyanate provided by DU PONT and EAGLE RIVER has expressed an 

interest in installing necessary facilities to accomplish this 

manufacture and; 

WHEREAS, DU PONT has expressed a need for Product 10 for the 

time, in the manner, and upon the terms and conditions set forth; 

NOW, THEREFORE, in consideration of the premises and of the 

mutual covenants hereinafter set forth, the parties hereto mutually 

agree as follows: 

1. MATERIAL AND FACILITIES 

DU PONT will furnish, at no cost to EAGLE RIVER, the required 

'...,quantity, of MTAAO slurry, methyl isocyanate, methanol, coloring agent,. 

filter aid and packaging m.aterials necessary to produce, package, and 

label such quantities of Product 10 as DU PONT elects to have produced 

hereunder, subject to the limitations set forth below. Shipments of 

above raw materials will be f.o.b. EAGLE RIVER's plant near West Helena 

^ Arkansas, •̂ !Ĵ r̂wh'lclî 6in'E7iEl̂ a'e?.̂ o"4:hB̂ ^̂ ^ 

mr^ErS^a55TAGL"E^Ri-VER?aasrees^tliai':::sai 

J ^ • WiLM. C Gc M. DEPT. COPvf 
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SUPERVISION t CLERICAL COMPUTATION 

A. SHIFT SUPERVISORS 

(1) ($278/'MAN) (4 MEN) (52 WKS) = $57,824 

(2) (57824) t (12 MO) = $4,819 

(3) (4819) (.349) = $1,682 

(4) (1682) (1.2) = $2,018 

B. DAY SUPERVISOR 

(1) ($288) (52 WKS) = $14,976 

(2) (14976) r (12MO) = $1,248 

(3) (1248) (1.2) = $1 .497 

C. PRODUCTION CLERK 

(1) (4.72/HR> (40HR> (52 WKS) = $9,818 

(2) (9818) -r (12M0) = $818 

(3) (818) (.349) = $285 

(4) (285) (1.2) - $342 

D. ACCOUNTANTS 

(1) ($3916) (.349) = $1367 

(2) (1367) (1.2) = $1640 

E. C L E R K / S E C R E T A R Y S 

(1) ($703) (52 WK) = $36,556 

(2) (36556) t (12MD) = $3,046 

(3) (S3046) (.349) = $1063 

(4) (1063) (1.2) = $1276 

F. PRODUCTION SUPERINTENDENT 

(1 ) ($1622) (.26) = $406 

(2) ($406) (1.2) = $487 

TOTAL I $7,260 
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SUPERVISION & CLERICAL WAGES 

A. ANDY SEEMAN 

JOEL WALKER 

MELVIN HAYNES 

BOBBY VALLUN 

$283 

$265 

$288 

$277 
1113 T 4 = $278 

B. RICHARD JOHNS $288 

CHARLIE PARKER $ 4 . 7 2 / H R 

DAVID STROUD 
BYRON FURR - 250 x 52 WK T 12 
MIKE MCKELLAR 

$1,333 
1 ,083 
1 . 500 

$3,916 

BETH RHODENIZER 
RETA VONKANEL 
SHIRLEY JUMPER 
DEVORA GIBSON 

198 
173 
178 
154 

JOHN HOLCOMB (300) 1 ,622 
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ADMINISTRATIVE OVERHEAD 

1. PLANT MANAGEMENT AND SA L A R I E S -$1744 

2. SAFETY W A G E S AND SALARIES 2i36 

3. ENGINEERING * 

4. T A X E S AND INSURANCE 438 

5. TELEPHONE, POSTAGE, OFFICE SUPPLIES 804 

6. LEGAL AND A U D I T • 247 

7. AUTOMOBILE E X P E N S E S 96 

8. ADMINISTRATIVE U T I L I T I E S eo 

9. PURCHASING 454 

10. DATA PROCESSING • 349 

11. T R A V E L 200 

12. CORPORATE 500 ** 

7028 
ADJUSTMENT FOR AVERAGE WAGE INCREASES 260"** 

$728,1. 
• (DIRECT C H A R G E S AS APPROVED BY E.I. Du P O N T ) 

** (FOR CENTRAL PERSONNEL, PURCHASING, C O N T R A C T A D M I N I S T R A T I O N , E T C . ) 

•** ADJUSTMENT FOR AVERAGE WAGE INCREASES 

PLANT MANAGEMENT $1744 
SAFETY t SECURITY 2136 
PURCHASING 454 

4334 
X .12 
$ 520 (ANNUALLY) 
T 2 
$ 260 ( A V E R A G E PER MONTH FDR F O L L O W I N G YEAR 

ABOOOOl 17217/12 



..;,* 

ADMINISTRATTVF DETAIL 

1. PLANT MANAGEMENT 

($4,169) X (.349) X (1.2) : 1744 

2. SAFETY SECURITY WAGES & SALARIES 

SAFETY DIRECTOR 
($254/M0) (52WK) 13208 
($13208) f (12MO) - r — 1100 
(1100) (.349) 384 
(384) (1.2) 460 

FOUR (4) W A S H R O O M A T T E N D A N T S 

(365 DAYS) (24HR) 8760 HR 
(8760 HR) t (12MD) • 730 HR 
(730 HR) ($3.60) $2628 
($2628) (.349) 918 
($918) (1 .2) $1101 

ONE (1) GUARD 
(260 DAY) (10 HR) 2600 HR 
(2600 HR) ($3.16) $8216 
($8216) -r (12MO) 684/MD . 

(260 DAY) (2 HR) 529 HR 
(520 HR) ($1.58) $ 822 
($822) -r (12 MO) $ 68 

($684 + 68 752 
($752) (.349) : 262 
($262) (1.2) $ 314 

ONE (1) JANITOR 
(260 DAY) (8HR) 2080 HR 
(2080HR) T (12M0) ' 173 
(173 HR) X (361) $ 625 
($625) (.349) 218 
(218) (1.2) 261 

T O T A L S A F E T Y AND S E C U R I T Y $2 i36 
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3. ENGINEERING (DIRECT CHARGES AS APPROVED BY E.I. Du PONT) 

4. TAXES & INSURANCE 

GENERAL TAX AND INSURANCE ($127MO) (.349) • — $ 44 
UMBRELLA ($13568) -r (12 M O ) = $1x30 

'Orii' ($1130) (.349) ; 394 
• • V . - : 438 

5. TELEPHONE, POSTAGE, OFFICE SUPPLY 

TELEPHONE (4 MO X 7O AVERAGE) 1704 
POSTAGE (4 MO X 70 AVERAGE) 126 

i.. v. SUPPLIES (.4 MO X 70 AVERAGE) 474 
.:̂;'- ' 2304 
• X .349 

• . . f t j ' $804 
-' \ • ^ 

6 . LEGAL AND A U D I T 

ESTIMATE - ($8soo) t (12 M O ) $708 
($708MO) ( .349) $247 

/:/ ':'' 7. AUTOMOBILE EXPENSE 

"'" CAR RENTAL 274 
X .349 

. $ 96 

8. ADMINISTRATIVE UTILITIES 

ELECTRICITY ( 4MD X 70 AVERAGE) ($173) (.349) 60 

9. PURCHASING 

B.W. SALARY($1083)( .3 49) ( 1 .2) $4 54 

•yjA • 10. DATA PROCESSING 

APPROXIMATELY ($IOOO/MO) (.349) $349 

11, TRAVEL EXPENSE - ESTIMATED TRAVEL 

FOR MEETING WITH DU PONT $200 
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COMPUTATIOW OF OI/ERHEAO ALLOCATIOMS 

PROCESS 

PfLopan^l- OpzKatox 
PKopan l l -Pkg . 

Ba ia l ln -OpzKatoA 
Sa i aU-n -Phg . 

PiLOduct 10 OpziatoK 

- 2 mzn X 4 x 173. 3 
- 3 mzn X 773.3 

Sufa T o t a l 
- 2 mzn X 4 x 173.3 
- 3 mzn X 7 73 .3 

Sub T o t a l 
- 2 mzn X 4 X 173.3 

Pxoduct 10 Tnuzk UnloadzfLi - 2 mzn x 773.3 
PtLOduc;t 10 Pkg. 

UobZl Opziatofi i 

- 11 mzn X 773.3 
Sub T o t a l 

- 2 mzn X 4 x 173.3 

T o t a l V^KZzt LaboA. Houni 

s 

s 

s 

s 

s 

s 

s 

s 

c 

s 

1 

DIRECT 
LABOR HOURS 

2772.« 
579.9 

i 2 9 i . l 
2112 .S 

519.9 
3 2 9 2 . 7 . 
2 1 1 2 . i 

346.0. 
1906.3 
5(325. J 
2112.& 

U 5 S 3 . 3 

i t o TOTAL 

.229 

.229 

.349 

.793 

1.00 

4 weafe i i r U i t c y c l z 
AvzKagz Monthly houK6-[52 wfe. ) (40 fc.^. ) i (72 mo.] 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF OPERATING LABOR 

LEAD OPERATORS 

STRAIGHT TIME WAGES 
(.5) SHOWER TIME 
6TH DAY 

TOTAL WAGES 
FRINGES 
TOTAL WAGES e FRINGES 

3,847 
360 
92 

4,299 
1-2 

$5.158 

OPERATORS 

STRAIGHT TIME WAGES 
(.5) SHOWER TIME 
6TH DAY 

TOTAL WAGES 
FRINGES 
TOTAL WAGES t FRINGES 

2,497 
234 
59 

2,790 
l.gO 

$3,348 

TRUCK UNLOADERS 

STRAIGHT TIME WAGES 
(.5) SHOWER TIME 

TOTAL WAGES 
FRINGES 
TOTAL WAGES & FRINGES 

1 ,747 
129 

1 ,876 
1 . 20 

$2,251 

TOTAL OPERATING LABOR $10.757 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF STRAIGHT TIME LABOR 

LEAD OPERATORS ' 

(1) (365 DAY) (24 HR) 

(2) (8760 HR) * (12 MO.) 

(3) (730 HR) ($5.27) 

8,760 HR 

730 HR/MO 

$3,847 

OPERATORS 

(1) (365 DAY) (24 HR) 

(2) (8760 HR) r (12 MO) 

(3) (730 HR) ($3.42) 

8,760 HR 

730 HR/MO 

$2,497 

TRUCK UNLOADERS 

(1) (52 WK) (.5 DAY) 

(2) (260 DAY) (16 HR) 

(3) (4160) T (12 MO) 

(4) (347 HR) ($3.95) 

260 DAY 

4,160 HR 

347 HR 

$1,370 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF SHOWER TIME 

LEAD OPERATORS 

(1) (365 DAY) (1.5 HR) 548 HR 

(2) (548 HR) ($7.90) $4,329 

(3) (4329) * (12 MO) $ 360 

OPERATORS 

(1) (365 DAY) (1.5 HR) 548 HR 

(2) (548 HR) ($5.13) $2,811 

(3) ($281 1 ) -r ( 12 MO) $ 234 

TRUCK UNLOADERS 

(1) (260 DAY) (1 HR) 260 HR 

(2) (260 HR) (5.93) $1,541 

(3) ($1541) T (12 MO) $ 129 
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EAGLE RIVER CHEMICAL 

COMPUTATION OF 6TH DAY 0/T 

LEAD OPERATORS 

(1) (52 WK) (8 HR) (2.64) -r (12 MO) $92 

OPERATDRS 

(1) (52 WK) (8 HR) (1.71) T (12 MO) $59 
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EAGLE RIVER CHEMICAL 

AVERAGE WAGES COMPUTATION 

l.EAD OPERATDRS 

JAMES RAWLINGS 5.12 
LARRY MCCLAIN 5.32 
LUCKY WOODRUM 5.32 
JAMES F. WELLS 5.32 

21.08 T 4 = 5.27 

PPERATDRS 

FRANK WELLS 3.10 
DENNY GOMEZ 3.81 
JAMES GRIFFIN 3.40 
ALLEN WOODRUM 3.40 

13.71 T 4 = 3.42 

TRUCK UNLDADERS 

VICTOR MINOR 3.95 

DAVID WALKER 3.95 

7.^0 * 4 = 3.95 
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PAGE i OF 2 

ANALYSIS QF PACKAGING 

(1) 
(4 MO) 

PACKAGING YTD 

SALARY 2344 

PAYROLL TAXES 247 

WAGES 37352 

PAYROLL TAXES 3576 
43519 T 4 = $10879. 

BASED ON SO,000 GALLON IN SALES TO E.I. Du PONT THE BILLING 

WOULD BEt 

EXHIBIT C 

V.C. = 80,000 X .08 

F.C. = 
TOTAL 

$6400 

480O 
$11200 

THEREFORE WE FEEL IT BEST TO LEAVE THE PACKAGING AT ITS PRESENT 
AMOUNT UNTIL FURTHER STUDY. 

(1 ) PER " U N I T COST REPORT BY COST C E N T E R " P G . 82 . 
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REFERENCE - E.I. Du PONT CONTRACT - MATERIAL AND FACILITIES 

(SEE ATTACHED). 

STATES THAT E.I. Du PONT WILL FURNISH AT NO COST TO EAGLE 
RIVER CHEMICAL THE REQUIRED PACKAGING MATERIAL, HOWEVER 
EAGLE RIVER CHEMICAL HAS BEEN INCURRING APPROXIMATELY $525 
PER MONTH FOR PACKAGING MATERIAL COSTS (STAPLES. PAPER TOWELS, 
WIPING CLOTHES, ETC.) 

WHEREAS, EAGLE RIVER and DU PONT mutually agree that 

sufficient know-how exists to produce Lannate® L methomyl insecticide 
1 

(hereinafter referred to as Product 10)-from MTAAO slurry and methyl 

isocyanate provided by DU PONT and EAGLE RIVER has expressed an 

interest in installing necessary facilities to accomplish this 

manufacture and; 

WHEREAS, DU PONT has expressed a need for Product 10 for the 

time, in the manner, and upon the terms and conditions set forth;. 

NOW, THEREFORE, in consideration of the premises and of -the 

mutual covenants hereinafter set forth, the parties hereto mutually 

agree as follows: 

1. MATERIAL AND FACILITIES 

DU PONT will furnish, at no cost to EAGLE RIVER,, the required 

'-iquantity of MTAAO slurry, methyl isocyanate, methanol, coloring agent, 

filter aid and packaging^ materials necessary to produce, package, and 

labej._ such quantities of Product 10 as DU PONT elects to have produced 

hereunder, subject to the limitations set forth below. Shipments of 

above raw materials will be f.o.b. EAGLE RIVER's plant near West Helena 

^ Arkansas, "^^S^]3£JS3^fiXn^f^^-^I:%94?y^ 

i<feAi53a:fjiiyiaiTr&TiagiEA@L"gy^^^^ 
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SUPERVISION & CLERICAL COMPUTATION 

A. SHIFT SUPERVISORS 

(1) ($278/MAN) (4 MEN) (52 WKS) = $57,824 

(2) (57824) t (12 MO) = $4,819 

(3) (4819) (.349) = $1,682 

(4) (1682) (1.2) = $2,018 

B. DAY SUPERVISOR 

(1) ($288) (52 WKS) = $14,976. 

(2) (14976) T (12M0) = $1,248 

(3) ( 1248) (1.2) = $1,497 

C. PRODUCTION CLERK 

(1) (4.72/HR) {40HR) (52 WKS) = $9,818 

(2) (9818) T (12M0) = $818 

(3) (818) (.349) = $285 

(4) (285) (1.2) = $342 

D. ACCOUNTANTS 

(1) ($3916) (.349) = $1367 

(2) (1367) (1.2) = $1640 

E. C L E R K / S E C R E T A R Y S 

(1) ($703) (52 WK) = $36,556 

(2) (36556) -r (12Ma) = $3,046 

(3) ($3046) (.349) = $1063 

(4) (1063) (1.2) = $1276 

F. PRODUCTION SUPERINTENDENT 

(1) ($1622) (.26) = $40,6 

(2) ($406) (1.2) = $487 

TOTAL J $7,260 
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SUPERVISION fc CLERICAL WAGES 

ANDY SEEMAN 

JOEL WALKER 

MELVIN HAYNES 

BOBBY VALLUN 

$283 

$265 

$288 

$2 77 
1113 t 4 = $278 

B. RICHARD JOHNS $288 

C. CHARLIE PARKER 

0. DAVID STROUD 
BYRON FURR - 25o x S2 WK T 12 
MIKE MCKELLAR 

BETH RHODENIZER 
RETA VONKANEL 
SHIRLEY JUMPER 
DEVORA GIBSON 

$4.72/HR 

$1, 
1, 
1_, 

$3, 

,333 
,083 
,500, 
,916 

198 
173 
178 
154 

JOHN HOLCOMB (300) 1 .622 
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ADMINISTRATIVE OVERHEAD 

1. PLANT MANAGEMENT AND SALARIES -$1744 

2. SAFETY WAGES AND SALARIES • 2136 

3. ENGINEERING * 

4. TAXES AND INSURANCE • 438 

5. TELEPHONE, POSTAGE, OFFICE SUPPLIES 804 

6. LEGAL AND Auoit 247 

7. AUTOMOBILE EXPENSES 96 

8. ADMINISTRATIVE UTILITIES 60 

9. PURCHASING 454 

10. DATA PROCESSING 7 '• 349 

11. TRAVEL 200 

12. CORPORATE • 500 ** 
7028 

ADJUSTMENT FOR AVERAGE WAGE INCREASES — 260"** 
$7288 

• (DIRECT CHARGES AS APPROVED BY E.I. Du PONT) 

•* (FOR CENTRAL PERSONNEL, PURCHASING, CONTRACT ADMINISTRATION, ETC.) 

*•* ADJUSTMENT FOR AVERAGE WAGE INCREASES 

PLANT MANAGEMENT $1744 
SAFETY & SECURITY 2136 
PURCHASING 454 

4334 
X .12 
$ 520 (ANNUALLY) 
T 2 
$ 260 ( A V E R A G E PER MONTH FOR F O L L O W I N G YEAR 
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ADMINISTRATIVE DETAIL 

1. PLANT MANAGEMENT 

($4,169) X (.349) X (1.2) 1744 

2. SAFETY SECURITY WAGES & SALARIES 

SAFETY DIRECTOR 

($254/M0) (52WK) 13208 
($13208) • (12M0) ilOO 
(1100) (.349) 384 
(384) (1.2) 460 

FOUR (4) WASH ROOM ATTENDANTS 
(365 D A Y S ) ( 2 4 H R ) 8 7 6 0 HR 

(8760 HR) T (12M0) 730 HR 
(730 HR) ($3.60) $2628 
($2628) (.349) 918 
($918) ( 1.2) $1101 

ONE (1) GUARD 
(260 DAY) (10 HR) 2600 HR 
(2600 HR) ($3.16) $8216 
($8216) -r (12M0) 684/MO 

(260 DAY) (2 HR) 529 HR 
(520 HR) ($1.58) $ 822 
($822) T (12 MO) • $ 68 

($684 + 68 752 
($752) (.349) 262 
($262) (1.2) $ 314 

ONE (1) JANITOR 
(260 DAY) (8HR) 2080 HR 
(20eOHR) T (12M0) 173 
(173 HR) X (361) $ 625 
($625) (.349) 218 
(218) (1.2) 261 

T O T A L SAJTETY AND S E C U R I T Y $2136 
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3. ENGINEERING (DIRECT CHARGES AS APPROVED BY E.I. Du PONT) 

4. TAXES & INSURANCE 

GENERAL TAX AND INSURANCE ($127MO) (.349) $ 44 
UMBRELLA ($13568) T (12 MO) = $1130 

($1130) (.349) 394 
438 

5. TELEPHONE, POSTAGE. OFFICE SUPPLY 

TELEPHONE (4 MO X 7O AVERAGE) 1704 
POSTAGE (4 MO X 70 AVERAGE) 126 
SUPPLIES (4 MO X 7O AVERAGE) . 474 

2304 
X .349 

$804 

6. LEGAL AND AUDIT 

ESTIMATE - ($85oo) -̂  (12 M O ) «7o8 
($70BMO) ( . 349 ) $247 

7. AUTOMOBILE EXPENSE 

CAR RENTAL • 274 
X .349 

$ 96 

8. ADMINISTRATIVE UTILITIES 

ELECTRICITY ( 4MO X 70 AVERAGE) ($173) (.349) 60 

9. PURCHASING 

B.W. SALARY($1083) (.349) (1 .2) $454 

10. DATA PROCESSING 

APPROXIMATELY ($IOOO/MO) (.349) $349 

11. TRAVEL EXPENSE - ESTIMATED TRAVEL 

FOR MEETING WITH DU PONT $200 
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M E 
E. J. DU PONT DE NEMOURS S COMPANY 

INCDnPOft«^lFD 

H O U S T O N P L A N T 

P. O. Box 347, L A P O R T E , T E X A S 77S71 

B IOCHEMICALS DEPARTMENT 

cc: J.W. Shackelford 

G. Mather 

Houston Plant 
July 22, 1976 

John Miles 
Production Superintendent 
Eagle River Chemical Co. 
West Helena, Arkansas 

Product 10 Safety Infonnation 

To assist you in the safe manufacture of Product 10 the following 
information is attached. 

1) Letter by S.I. Gleich to 5. Parker describing Product 10 
safety precautions. 

2) A portion of the Union Carbide "Product Information" booklet 
concerning methyl isocyanate handling and safety measures. 

3) Material Hazards Cards for methanol, methylene chloride, 
MTAAO, and "Lannate" L. 

4) A paper entitled "Information for Physicians Regarding 
Symptomatology and Treatment in "Lannate" Methomyl Insecticide 
Poisoning Cases". 

The first two items were previously transmitted to you. 
are thorough and require no further explanation. 

Both 

The hazards cards provide a quick and concise safety guide for 
materials you use in making Product 10. I suggest you keep these 
cards handy for use by personnel involved with "Lannate" L. 

Item 4 of the above list contains information for a physician 
when checking for or treating a methomyl exposure. 

If you have questions about any of this material, please call. 

Sincerely, 

U S ' A, A I. 1 

A.G. Rohrer 
Engineer-Technical 

AGR/pp 
Attachments 

• r n a n i i r . u r n C M i S T I f Y 
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E- 1. DU P O N T DE NEP/ IOUHS & C O M P A N Y 
l «CO».0 .*T .O 

HOUSTON PLANT 

P. O. Box 347. LA PORTE. TEXAS -77S-7» 

j ^ Y ' 
• . • 

aiOCH^vilCAL:* 0£*»ART.MENT May 30, 1975 

Mr. Scott Parker 
Engineering Director 
Vicksburg Chemical Co. 
P. O. Box 3 
Vicksburg, Ms. 39180 

Dear Scott: 

Contained in this letter is toxicity infonnation, safety-
precautions to avoid methomyl exposure, and methods for treat
ment of persons v/ho are exposed. This information will be 
necessary to safely operate the Product 10 facility at Eagle 
River. Please call with any quesLions. 

Sincerely, 

i/^-
S. I. Gleich 
Area Engineer - Technical 

Attachments 
SIG:ps 
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PRODUCT 10 TOXICITY INFORJiATIOM .. - . 

The information contained herein refers primarily to "Lannate"-
L (Product 10) and the hazards associated with handling it. 
We remind you, however, that methomyl is present, in solution, 
in several other process streams. 

These streams include the MCI extract from RiOl, the MCI solu
tion from RIO2 after MeNCO reaction and tha aqueous soluiiion 
from RIO2 after solvent exchange. These process s-treemis should 
be handled with the same precautions as the product. 

Since methomyl is always in solution during the Product 10 pro
cess, workers will generally not contact the solid. 

A. Toxicity 

In pure form, methomyl is a granular solid. It is the 
active ingredient in Product 10 where it is dissolved 
in methanol emd water. 

1. Oral-Pure Solid 

Methomyl is highly toxic and may be fatal if it, 
or its solutions are swallowed or inhaled. The 
oral U^cQ (of pure methomyl) to fasted white rats 
is about 20 mg/kg. There was no clinical evidence 
of cumulative toxicity when 10 doses of the chem-
ical were administered orally to male rats at 5.1 
mg/kg per day over a 14 day period. 

2. Oral-"Lannate" - L 

"Lannate" - L is moderately toxic when taken orally. 
It has an LDcn ^^ i^O mg/kg when tested with male 
rats. 

3. Inhalation 

The acute inhalation toxicity of "Lannate" - L was 
determined by exposing male rats to an aerosol of 
the material for one hour. The ALC (approximate 
lethal concentration) was found to be 0.17 mg/L on 
a methomyl basis. Because ofethe very low vapor 
pressure of methomyl (5 x 10 mm Hg at 25"C) the 
toxicity hazard from methomyl vapors at room tem
pera txrre is negligible. Vapors above "Lannate" - L 
will contain methanol, however. Methanol has a TLV 
of 200 ppm. 
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A. Toxicity (Continued) 

4. Skin and Eye 

Tha LDsQ of "Lannate"-L by skin absorption determined 
by test with rabbits (intact skin), is 5880 mg/kg. 
"Lannate"-L produced no slcin irritation or sensitiza
tion when tested on intact quinea pig skin at concen
trations up to 100% strength. Operating experience 
in our "Lannate"-L packaging facilities at Houston 
suggests that hot weather increases the possibility 
that contact with "Lannate"-L will cause development 
of .exposure symptoms. This is probably because in
creased sweating opens the body pores more, and in 
turn increases exposure susceptibility. 

Eye irritation tests with rabbits indicate "Lannate" 
-L is irritating to the eyes and causes toxic symp
toms when 0.1 ml of the undiluted material is applied. 

5. Methamol Hazards 

The solvent methanol is a severe fire and healldi haz
ard by itself. It's properties, discussed in 14CA 
Safety Data Sheet SD-22, should be reviewed with equal 
care to -those shown in this letter for methomyl. Per
sonnel should be protected equally from methanol and 
me thomyl exposures. 

B. Symptoms of Exposure 

Methomyl poisoning produces effects associated with anti-
chlorines terase activity which may include weakness blurred 
vision, headache, nausea, abdominal cramps, discomfort in 
•the chest, constriction of pupils, sweating, slow pulse and 
muscle tremors. 

Operating experience has shown that the most prevalent symp
toms of methomyl exposure are constricted pupils (known as 
"little eye") and/or nausea. 

C. Treatment for Exposure 

In case of accidental contact, wash skin with plenty of soap 
and water. Avoid hot water. For eyes, flush with water for 
15 minutes and get medical attention. Remove and V7ash con
taminated clothing before reuse. Action should be taken 
immediately after exposure. Minutes separate successful from 
unsuccessful decontamination. 
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C. Treatment for Exposure (Continued) 

If the solution is swallowed, give a tablespoon of salt in 
a glass of warm water (warm soapy water may also be used) 
and repeat until vomit fluid is clear. Have the patient 
lie down and keep quiet. If he is not breathing, start 
artificial respiration immediately. Never give anything 
by mouth to an unconscious person. Call a physcian as 
soon as possible. 

If warning symptoms appear (Section B this letter), before 
the physician arrives, immediately swallow two atropine 
tablets (each 1/100 gr); thereafter, every 10 to 15 minutes, 
take one atropine tablet (1/100 gr) until the throat becomes 
dry and the skin becomes dry and flushed. Take additional 
tablets as necessary to maintain a moderately dry throat and 
dry flushed skin until the physician arrives. 

We have attached a copy of the pertinent section from the 
•Lannate"-L product label for further details of treatment 
(Exhibit A ) . 

D. Operating Precautions 

Care must be used so that personnel do not breathe or swal
low solutions containing methomyl, and do not get material 
in their eyes, or on their skin or clothing. Equipment 
used for handling methomyl solutions should be free of leaks. 
Any leaks, no matter how small, should be fixed immediately. 
Where product must be handled in the open, adequate ventila-
tion must be provided to protect workers against methanol 
vapors or inadvertent spraying of -the product. 

Housekeeping should be scrupulous. Any spill of product or 
other methomyl solution should be cleaned up immediately. 
Clothing worn while working with methomyl should be removed 
at the end of the workday and laundered before reuse. Per
sonnel should wash hands and face thouroughly after handling 
the product and before eating or smoking. Eating or smoking 
areas should be isolated from the working area. Employees 
should be adequately warned about the dangers of using the 
product containers for their own personal use. 

Protective equipment for workers packing product should in
clude goggles, rubber gloves, and aprons. Workers who clean 
up a spill should wear rubber boots during the clean up oper
ation . 

Any process lines needing repair which may have contained 
methomyl should be adequately decontaminated before mechanics 
are permitted to work on them. Mechanics should wear goggles 
and rubber gloves when breaking a line and rubber gloves for 
the rest of the job. 

Safety showers and eye wash stations should be easily access
ible to all workers. 
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H n HEG.US PAIOPr ^ H M B 

UIII lulu L̂  
W a f p r S n i i i k i l o I i m i i r l , »&• • OM muTAiMC i R i nc Mcrunuvi - ^ ^ Water So lub le L iqu id i GALLON CONTAINS I S LBS METHOMYL 

ACTIVE INGREDIENT: Methomyl 
S-nielhyl-N-[(rnethylcarbamoyi)oxy]thioacetimidate 2 4 % 
INERT INGREDIENTS 7 6 % 
U S Pat 3.576.834 EPA Reg. No 3S2-370-AA 

Keep out of reach of chi ldren 

D A N G E R ^ P O I S O N 
FLAMMABLE, CONTAINS METHANOL. 

MAY BE FATAL OR CAUSE BLINDNESS IF SWALLOWED. 
POISONOUS IF INHALED. CAUSES EYE DAMAGE. 

Do not breathe vapor* or apray mist. Keep away from heat, sparks, 
Do not get In eyes, on skin, on clothing, and open llame. 
Use with adequate ventilation. Keep container closed. 
In case of contact, wash skm with plenty of soap and water; for eyes, 
flush with water for 15 minutes and get medical attention; remove and 
wash contaminated clothing before re-use. 

ANTIDOTE AND FIRST AID 
ATROPINE IS AN ANTIDOTE-CONSULT PHYSICIAN FOR EMER
GENCY SUPPLY OF 1/100 GRAIN ATROPINE TABLETS. CALL A 
PHYSICIAN AT ONCE IN ALL CASES OF SUSPECTED POISONING. 
If swallowed, give a taolespoonful of salt in a glass of warm water 
and repeat until vomit fluid is clear. II Inhaled, remove from exposure. 
Have patient lie down and keep quiet. II patient is nol breathing, start 
artificial respiration immediately. Never give anything by mouth to an 
unconscious person. 
K warning symptoms appear (See warning symptoms below), before 
physician arrives, immediately swallow two atropine tablets (each 
1/100 gr.), thereafter, every 10 to 15 minutes, take one atropine tablet 
(1 /100 gr.) until throat becomes dry and skin becomes dry and flushed. 
Take additional tablets as necessary to maintain a moderately dry throat 
and dry, flushed skin until physician arrives. 

NOTE TO PHYSICIAN 
WARNING SYMPTOMS—Methomyl poisoning produces effects associ
ated With anticholinesterase activity which may include weakness, 
blurred vision, headache, nausea, abdominal cramps, discomfort In the 
chest, constriction of pupils, sweating, slow pulse, muscle tremors. 

-TREATMENT-Atropine sulfate should be used for treatment. Administer 
repeated doses. 1.2 to 2 0 mg. intravenously every 10 to 30 minutes 
until full atropinization is achieved Maintain atropinization until the patient 
recovers. Artificial respiration or oxygen may be necessary. Allow no 
further exposure to any cholmesterase inhibitor until recovery is assured 

Do not use morphine or 2-PAM. 

IMPORTANT—When mixing spray, loading, applying or otherwise 
handling wear protective clothing, goggles, and a mask or respirator 
suitable for protection agamst methomyl vapors or spray mist such as' 
Willson Products Agri-Tox' R-533 Felt 11-P Cartridge or Mine Safety 
Appliances type H'Comfo" Wear clean clothesdaily Wash thoroughly 
after handling and belore eating or smoking. Do not contaminate or 
store near feed or toodstutls 
Nol for use or storage m or around the home Keep animals and un
protected oersons out ot operational areas during treatment and while 
there is danger of dnit Do not re-use container: bury when empty 
This product is loxic to (ish. tjirds and other wildlife Keep out ot any 
body ol water Oo not apply where runofi is likely fo occur Oo not 
apply when weatner conditions favor drift from areas treated Do not 
contaminate water by cleaning ol eouipment. or disposal ol wastes 
This product IS to<ic to bees and should not be applied when bees are 
actively visiting tne area 

Do not subject to temperatures below 32"F. 

r* • • A M • I I «kmiM 

DIRECTIONS 
Du Pont "Lannate" L Methomyl Insecticide should be used only in 
accordance with recommertdations on this label, or in separate pub
lished Du Pont recommendations available through local dealers. 

"Lannate" L is a water soluble liquid to be diluted with water for ap
plication by conventional tractor-mounted spray equipment. Use only 
in commercial plantings, do nol use in home plantings. 
SPRAY PREPARATION-Fill spray tank '/. to V, full ol water. Add 
"Lannate" L directty to spray tank and mix thoroughly, using me
chanical or hydraulic means, do not use air agitation. 
APPLICATION—Apply at Ihe recommended rates when insects first ap
pear. Unless otherwise noted, continue applications al 5- to 7-day in
tervals or as needed. Use sufficienl water to obtain thorough, uniform 
coverage Apply the low rates on small plants, small worms and light 
infestations ol insects Use intermediate rates on larger worms and 
heavier infestations ol insects. Use 1 to 3 applications of the highest 
recommended rate for controlling severe infestations. Thereafter, use 
the lowest rale possible to maintain control. 

NOTICE TO BUYER-Seller warrants that this product conforms to the 
chemical description on the label thereof and is reasonably fit for pur
poses slated on such label only when used in accordance with direc
tions under normal use conditions. This warranty does not extend to use 
of this product contrary to label use directions, or under alinormal use 
conditions, or under conditions not reasonably foreseeable lo seller, 
buyer assumes all risk of any such use Seller makes no olher warranties, 
express or implied 

OOPS 

B r o c c o l i 
C a u l i f l o w e r 

Cabbage 

Brussels 
Sprouts 
Celery 
Lettuce 
(Head) 
Peanuts* • -
E a s t o l 
MISS. River 

Pepper 

Potato 

Sweet 
C o m 

Tomato 

Tobacco 

Chrysan
themums 

INSiCTS 

C a b b a g e L o o p e r , I m p . 
C a b b a g e w o r m , 
O i a m o n d b B c k M o t h 

C a b t u g a Looper. Imp. 
Cabbagswomi . 
Diamondback Moth 
Cabbage Looper, 
Imp. Cabbageworm 
Cabbage I x o p e r 
Cabbage & Alfalfa Loopers, 
Beet Armyworm 

Corn Earworm (up to 
3 applns. or as needed) 

Green Peach Aphids 
Tuberworm. Cabbage Looper 
Aphids 
Leafhoppers. East o l 
Flea Beetles Miss. River 
Ea rworm-Whor l as needed 

Eanworm—Ears 1 -3 days 
or as needed 
Fall Armyworm. European 
C o m Borer—Ears 1-3 
davs or as needed 

Tomato Frui lworm, Aphids. 
Cabbage Looper. 
Beet Armyworm 

Flea Beetle, Hornworm 
Budworm (2-3 applns. belore 
Hower buds open). 
Cabbage Looper, Aphids 
Cabbage Looper, Corn 
Eannorm. Beet Armyworm. 
Thnps (weekly) 

OIMTS 
r m t a t 

V4-1* 

1-Z* 

14-2' 

1-2* 

2 
•/.-I 
1-2 

J4-2 

1 
1 

1-2 

1 

H-1 

> H 

1 

t 

over 1-2 

14-1 

1 

K - l q t . 
per 100 gals 

LASrivnjCATiaN 
TOHUVEST-IMrS 

7 

14 

1 

14 

14 
7 

10 

21 

10 

14 

0 (ears) 
3 ( lorage) 

1 

2 

7 (Hue cured) 
14 (air or f i re 

cured) 

-

'Add mtnmt agMiL **Do net iMd UMt«d M M * ta Iwoiodk. 

E. I. DU PONT DE NEMOURS & CO. f lNCl 
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D O I S ' T S A Y X T - W R I T E I T DATE. '9V7r 

^ 
PROM ^^7^l/g <g?V/^^ cc .* Pii/PZ 

K 

AIEN Co i r / ^po 

X^yiAi.ryf ^Heryi. t c ^ L e A t / . ^ ^ U ^ i x M h d j n . ^^<Z;e^ 

j b j t H ^ ' ^ ' ' ^ . 
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M E T H Y L I S O C Y A N A T E 

M E T H Y L I S O C Y A N A T E CH,N=C=-O 

P H Y S I C A U P R O P E R T I E S Determined on pur i f ied samples 

( ( 

Molecu lar Weight 57.05 

Apporent Spec i f i c G r o v i ^ o t 20/20**C 0.9599 

ASp. G r . / A t . o» 10 f o 4 0 ° C i , . . . . 0.00147 per " C . 

Bo i l i ng P o i n t a t 760 mm. Hg : . 39.1 " C . 

at 300 mm. H^ \6.7''C 

a t 1 0 m m . Hg -40 '»C. 

ZVb.p./Ap. a t 750 to 770 mm. Hg 0 . 0 3 5 ° C per mm. H g 

Vapor Pressure o t 20 ' 'C 348 mm. H g 

So lub i l i t y in Water at 2 0 ° C obouf 6.7% by wt. '"> 

So lub i l i t y o f Water In a t 20OC .' obout 1.25S by w t . W 

C r i t i c a l Pressure . . . 5 5 A t m . 

C r i t i c o l Temperature 2 1 8 ° C . 

V iscos i f j r a t C C 0-35 c p s . 

o r 2 0 « C 0.25 c p * . 

F reez ing P o i n t <—80°C-

Hoc t of Vapor iza t ion a t 1 atm.' . 223 B . t . u . per l b . 

Heor of Combust ion o t 25" 'C 8 ,04 ] B . t . u . per l b . 

F lash Po in t , Tag open cop (ASTM Method D 1310) < 0 ' * F . ^ 

(o) Reoefs s lowly 

(b) Com<*i«rciol mottffiot 

r 
SEVI.V. SIRMATE. o n j UNION CARBIDE ace nadc marks ot Uniaa Cark iJ r Ctf iporai ion. 

N«*«mV«r, 1967 

Thi i intorm.ition I i not to be ».il<.in 3» a warr»i»ly or repreientotion lor which we assume l n » l resooniibilily nor as P4rmissl6n or recom-
m.r t iHion lo practice any palenird inv^ntim without ;> Hcenvj. It •» otie/ed solely for your considerjl ion. lowesii^jtion and voriflcaiion. 
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METHYL ISOCYANATE 

Methyl isocyanate i s an intermedtate ia the preparattot; of carbamate pes t i c ides 
aad should prove of ia teres t in many other applications where spec ia l heterocycl ic 
derivat ives and polymers are needed. 

Ia general , most reagents that attack methyl isocyanate will add to t h e N = C 
bond to form N-methylcarbamoyI derivatives: 

. : . - 0 • : . ^ - r ^ r - n ^ ^ 
. - ^ - " - ' - • : - . • ' - - • • -

CH,N = C = 0 -1. A — B —*- CH, — N — C 

A B 

REACTIONS 

ADDITION OF ACTIVE HYDROGEN COMPOUNDS 

Hydroxy Compounds 

O 
II 

CH3NCO -«. ROH —*- ROCNHCH3 
N-methyl eorbamate 

This reaction takes p lace smoothly with a variety of hydroxy compounds. Alcohols 
and phenols are often quantitatively converted to the carbamate, although a catalyse, 
such a s a terdary amine or a dialkyl tin dicarboxylate, is usually required to produce 
complete reaccioa within a reasonable period. '•^•' Other functional groups may be pres
ent , if they are unreactive towards methyl isocyanate. SEVIN Carbaryl Insect ic ide and 
SIRMATE Herbicide are among the useful products obtained by reaction with hydroxy 
compounds. ' '- ' "*-"• 

Water reac ts with methyl isocyanate co form carbon dioxide and water-soluble ureas 
or biurets . ~.,..-

( 

0 
II 

CH3NCO + xsH^O —»- CH3NHCNHCH3 + CO2 

.-. - r . - . i - ' t . ' - . B • 

1,3-Dimefhylorea • . # • " ' /. -.. • '•. » 

0 CH, O 
II I II 

x»CH,NCO • H , 0 —•- CH,NHC—N — CNHCH,-h C O , -* . V . , - . 

1.3,5-Tr;methylbiuret , . - • :." •4.*.-V, 
. . . v . * • - . • . , - - . . . • . ' . . . ' r - > ! • ' ' i 

. . . : , - • ^ - . • - . . * w - T . . - K 

.K i i « ...... . .si St '..ti-ii .lOj.vrjwVJ <f>r? <.> . '.-.i-J 
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M E T H Y L I S O C Y A N A T E 
« 

_•'-" The reaction is slow at 20 'C- ; but, because of the heat produced, the reaction rate 
^ > rapidly increases to the point of violent boiling. The presence of acids of b a s e s greatly 

increases the race of the reaction. 32 _•; 
The reaction of methyl isocyanate with carboxylic acids has not been described, 

but it can be expected to behave a s other i socyanates . They form uns table , mixed an
hydrides: 

0 0 
II II 

RNHCOCR' 
Other hydroxy compounds, such a s enols , oximes and hydroxylaioines, a l so produce 

N-methylcarbamates: 

^ O 0 0 
II II II 

CH3NCO -• NHjCNHOH - * • NH2CNHOCNHCH3 R e l : 22 

It would be expected that analogous thiocarbamates could be obtained from S*H 
compounds. ' 

N-H Compounds 

Ammonia and primary and secondary amines react rapidly at ambient temperatures 
without a ca ta lys t : *'^'' 

0 
II 

CH3NCO + RjNH - ^ CHjNHCNRj 

i ^ Methyl Isocyanate will carbamoylate amides, ureas , or carbamates at higher tem
peratures: 

0 O R O 
II II I II 

CH3NCO + RNHCNRj — ^ CH3NHC—N — C N R ^ 
. biuret 

0 0 R' 0 
II II I 11 

CH3NCO + RCNHR' —*- CHjNHC— N — CR 
eeyl urea 

O 0 R' O 
II II I II 

CH3NCO • ROCNHR - » - R O C ~ N —CNHCH3 
otlophonote 

A number of other N-H compounds will react with methyl isocyanate: 

0 
II 

CH3NCO + HN3 —*- CH3NHCN3 Rcf. : 3 

"0 
K 

2CH3NCO + HjNCN - ^ (CH3NHC)2NCN Ref.: 6 

0 O CH, O 
II 11 I ^ II 

( CH3NCO •• CH3NHCCI — - CH NHC— N — CCl Ref. : 13 mid 32 
• " 

0 0 
II II 

2CH3NCO + NHjOH —^ CH3CNHOCCH3 Ref. : 22 
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M E T H Y L I S O C Y A N A T E 

Acids . ^ 

Anhydrous acids add to methyl isocyanate to form N-methylcarbamoyl compounds: 

Ref. : 32 

0 
II 

CH3NCO + HCI^CHjNHCCI 

The methylcarbamoyl chloride dissociates into the reaccancs on heating and slowly 
changes co other products upon standing.^' 

With concentrated sulfunc acid, the carbamoyl compound would be expected to de
compose to form methylsulfamic acid:^ 

- CHjNtO + HjSO^ —«- CH3NHSO3H 

Hydrogen cyanide is reported to react widi methyl isocyanate:' 

CH3NCO + HCN 

O 
II 

CH3NHCCN 

A second mole of methyl Isocyanate will react if added;' later work** Indicates 
that a cyclic product Is obtained: 

C H 3 ^ ^ C H , 

^N N 

0-=̂  -^NH . • ; - : . : . . 

C-H Compounds . - . . - . 

Methyl Isocyanate would be expected to react with active methylene compounds 
to form N-methylamldes:' 

Y Y O . 

C H J N C O + N B Q Q C H ' ' - — ^ C H C N H C H J 

Y Y • 

Y = — COOR,—COR.or —CN 

With enamlnes, the following would probably occur: 

CH3 

NH O O 
II 

CH3NCO • D O ^ XD 
O NHCH,' 

-t .r 

Ref.: 8,9,15 

^.^•?;^^^ 

.»•* -.**••%*^ - i - ' . r . . * ? ; - ' - - ' 
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M E T H Y L I S O C Y A N A T E 

' ( Cyciizations 

If methyl isocyanate is used to carbamoylate a difunctional molecule, die deriva
tive may be made to cyclize: 

OCH3 

C = Q 
I 

OCH3 

C = 0 
I 

CH3NCO + 
'OH ^OCNHCHj 

II 
0 

No 

In other cases, cyclizatlon occurs along with addition: Ref.: 14 

'i 
CH3MCO 

CO^ 

NH~ 

Ref.: 13 

CH3NCO + 

Cl 
/ 

NH2 

• y 
I 
C«H5 

H 

Cl 
'SAs^ ' ' -CH3 

CaH, ' ^ ^ O H 

Ref.: 28 

CH3NCO -t-

XH 

COOR 

X = 0 or NH 

Ref.: 29 
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M E T H Y L I S O C Y A N A T E 

2CH3NCO + C6H3 — C H ^ 

OH 

— C4H 6 " 3 

CN 

0 
II 
CNHCH3 

NCH, 

Ref.̂  31 

REACTIONS WITH UNSATURATED COMPOUNDS 

AUcyl Isocyanates react with some unsaturated compounds to form cyclic adHltioa 
produces,' but only a few unsaturated compounds have been found co reacc with methyl 
isocyanate. In che presence of triechylphosphine (catalyst), and at room temperature, 
mechyl Isocyanate did not reacc with carbon oxysulfide, carbon disulfide, phenyl Iso-
chiocyanate, acetonitrile, nitromethane, quinone, ethylene, acetylene, dimethylketene, 
or diphenylkecene; with aldehydes, carbon suboxide, aldoketenes or cyanic acid, gummy 
polymers resulted; ' but with carbon dioxide a product resulted:* 

C H 3 ^ 
\ ^ / > v ^CHa 

N N'^ 

2CH3NCO + COj ^ ^ 1 ^ 5 ^ AoA 
O O 

Diazomechane formed an amorphous solid with methyl Isocyanate. ' 
Ac elevated temperatures, diphenylkecene reacts as follows with mechyl Isocyanate: 

CH3NCO + [C^H^),C = C = O 

(C^H^)^ 
J 2 0 ' C . N-^ n Ref. : 24 

CH, 

From analogous resu l t s obtained with other i socyana tes , methyl Isocyanate would 
be expected to react with aromeihines : -.•-•.:•-;„• 

C H 3 N ' ^ ^ N — R "- ".VJ''-.>M" 

CH3NCO + R N = C H j 
ZnCI, U ' N ' 

I 
R I'. .: -"-*.- . '•• ' .•^.4- '-^r". .". .s 
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M E T H Y L I S O C Y A N A T E 

f 

' ( 

POLYMERIZATION 

Purified methyl isocyanate will react with itself under the influence of a ca ta lys t 

to form either a cyclic trimer (trimethyl isocyanurace) or a high molecular weighc poly-^-
mer. The type of polymer formed depends on the catalyse, the catalyst concentration, the -
temperature, and the methyl isocyanate concentration. Strong b a s e s such a s sodium 

hydroxide, sodium methoxide, and sodium acetate; '"^ certain mecal chlorides, such a s 
ferric chloride and stannic chloride;^-and some other compounds l i s t ed below cata lyze 
trimerization: 

0 
11 

3CH3NCO Cnto lya t 

CH: 

Methyl Isocyanate Trimer 
(Trimethyl tsocyonurote) 

Since the reaction I s quite exochermIc(31 Kcal/mole of trimer formed), contamination 
of mechyl Isocyanace wich craces of these ca ta lys ts can cause violent react ions . Storage 
0/ commercial methyl isocyanate in carbon s tee l , tin. or copper containers must be avoided 
s ince such ca ta lys t s are formed from these metals upon standing. 

Triechylphosphine ca ta lyzes the formation of an Isomeric trimer. It Is reported:^ 

0 

CH, CH, 

3CH3NCO 
<C,H,),P ^ N N 

NCH, 

i 

ACTIVITY OF TRIMERIZATION CATALYSTS 

Catalyst 
( I to 3% in methyl isocyanate) 

NoOCHj 

(C^H3)3AsO 

(C2Hs)3P 

FeCl3 

SnCU 

(C^H,)3SnOSn(C4H,)3 

( C H 3 ) 3 N - ^ /^N 

Time required for 
complete trimerization 

10 minutes 

15 minutes 

1 hour 

1 hour 

1.5 hours 

62 hours 

4 weeks 

References 

32 

21 

4 

32 

32 

25 

25 

The mode of action of the bis-tribu-

tyltin oxide has been studied.*' By form

ing an isocyanate cata lys t intcrroediace 

and reacting it with other isocynnaces, 

mixed trimcr.s could be formed:*' 
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M E T H Y L ISOCYANATE 

A radiation-induced polymerization of methyl isocyanace has been reported.*'Other_^ 
polymers of alkyl monoisocyanates have been reported,*' and a recent patent"* reports 
that a tough, high-melting polymer can be produced specifically from mechyl Isocyanate. 

MISCELLANEOUS REACTIONS 

Chiorinafion: ..-..'..i 7.•..-,., 

CH3NCO + PClj • ' ' "^ '^ CH3NCCI3 + POCI3 Ref. : 10 

Addition of orgaaomecallic compounds to methyl Isocyanate should produce N-mechyl 
amides: "• 

O 
H O " 

CH3NCO + RMgX 2-*- CH3NHCR Ref. : 3 
or • -̂  . 

RLi .- -V^- •-• -

0 : : ^ • : . • - ' -

CH3NCO + (CjHi)3AI - ^ 2 ° ^ CH3CH3CNHCH3 R e L : 12.26 

Isocyanates have been used in the Friedel-Crafts reaction.** Methyl Isocyanace 
should produce N-methylbenzamides: 

CHaNCO-^ ) J^ IS ILH. 

Silicon compounds add to mechyl Isocyanace; silylamine and sillzane derivatives 
have been observed: 

O - • - . ' • ^ • r " 
. . . . 11 1 

CH3NCO + C4H5NHSi(CH3)3 — - C4H5NCNHCH3 " Ref. : 17 
Si(CH3)3 '• ' " ' 

- J - . . 1 

0 
CH3NCO + C4HjNSi(CH3)3 — > • C6H5N — C — NCH3 

CHj CH3 . Si(CH3)3 

I 

/Si(CH3)3 0 ? ? " ' ! ! - - • : : ; 

CH3NCO + CH3N CH3N - C - NCH3 " ' • ' ' ' ' ° ' CH3NC — N ~CNCH3 . • 

^SI(CH3)3 Si(CH3)3 Si(CH3)3 Si(CH3)3 51(013), . -• 

; -i-..r-,-. . r'>.:s- .:75'-;j.'rt '•. •_ . .-..^-.i... 

: « i - bfUf -. ;.;ri2c.-.•••• 2."• • • • » V 

.J : ; : - . . .-•c.•«^J.•;*;«:_. ,^ 
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M E T H Y L I S O C Y A N A T E 

• f Organotin derivatives: 

(C4H9)3SnaCH3 + CH3NCO - * • (C4H9)3SoN ~ COCH3 

Ref.: 23 

l(C4H9)3SnljO i- CH3NCO 

CH3O 

(C4H,)3SnN C0Sn(C4H»)3 

Three component react ions: 

Ref.: 24 

CH3NCO + S + NCH=C(CH3)2 O N 
C H , 

" T •CH3 

.N. 

CH3 It 
0 

Ref.: 20 

CH3NCO + 1 mole CHjN, + 
^^^ '^^V-NH, 

COOR 

O 
II 

NHCHaCNHCHa 

COOR 

Ref.: 29 
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M E T H Y L I S O C Y A N A T E 

S T O R A G E A N D H A N D L I N G 

Methyl Isocyanace Is reactive, toxic, 
volat i le , and flammable. Safe storage and 
handling require specia l precautions. 

For purposes of cransporcacion, mechyl 
isocyanace Is classified by che Bureau of 
Explosives a s a flammable, poisonous 
liquid and requires boch che Red flammable 
label and poison B labe l . 

Materials known co be safe for scorage 
and handling are scainless sceel , nickel , 
* 'Tefion," and glass-l ined equlpmenc. Any 
ocher material may be unsuitable, and 
poss ib ly dangerous for methyl Isocyanate 
se rv ice . Iron or sceel, z inc or galvanized 
Iron, copper and i t s a l loys, and tin should 
not be used. 

Because of the hazardous properties 
of boch I ts liquid and vapor, methyl i so
cyanace must be kept confined wichin 
c losed equipment. To exclude moisture and 
air, the vapor space of tanks and reactors 
should be blanketed wich dry nicrogen hav
ing a maximum dew point of - 4 0 ° F . or C-

Macerlals chat might cacalyze a reac

tion must be excluded. For furcher infor
mation on reaccancs and cacalyscs, s e e the 
discussion on reactions In this bullet in. 
Tanks and lines used for storage or t rans
fer of mechyl isocyanace should contain 
only mechyl isocyanate or dry nicrogen; no 
common lines or pumps used for ocher 
produces should be used for methyl I s o 
cyanate . 

If liquid methyl Isocyanate I s sp i l led 
or muse be disposed of, Ic should be 
created to produce controlled decomposi
tion. Vapors should not be vented to the 
atmosphere; they should a l so be decom
posed. Men working in a reas where mechyl 
Isocyanace is handled must be Informed of 
i t s hazardous nature and must have and 
use procective clothing and equlpmenc. 

Th i s information i s purposely general 
In nature. Detailed In formation Is avai la
ble. In addition, our special ises should be 
consulced early in che design of any proj-
ecc concerning scorage and handling of 
methyl isocyanate. 

P R E C A U T I O N A R Y L A B E L I N G 

D A N G E R ! 

EXTREMELY FLAM.VIABLE 
BREATHING Or VAPOR HAR.MFUL OR F A T A L 
LIQUID CAUSES EYE INJURY AND SKIN BURNS 
ABSORp-nON THROUGH SXIi^i HARMFUL 

Do nol breathe vapors. 
Da not gef in eye i . on M n ar on clofhin9. 
Keep a w o y f rom heal, sporltt on i i fire. 
Da na l leaw* container open. 

POISON! * ; ^ 
CAU A PHYSICIAN 

IF INHAIEO — Remove pol ienl lo h t * } * oir, g iva ar l i l i r ia l 
reipirol ion i l net b r i a l k i ng . Give axyg tn if breathing 
i l difficult. 

INCAStOrCO.SrACT: 
CIOTHINC—a«mev. <»Msfnrn«'«J ctoflun^ and •)««•» ffk aiMe. 

Waih ihoroMglil, bclsr* r .n i i . . 
•TiS A H O 5Xlf*-1mi«»ilio»»ly fl««J» wtifc plM»y ol w»»M far ot 

UoB* IS miftul.t. C t m.di<ol «r»».il<oi» for VTvl. 

I M P O R T A N T - I m m e d i a t e l y f i l l c o n t a i n e r w i t h w o f e r o n d d r a i n . 

I m m e d i o t e l y r e s e o l e m p t y t a r i k c a r s w i t h o u t c l e o n i n g . 

F O R I N D U S T R Y U S E O N L Y t::%( 

v. .-̂  
. *-« w * > ^ * 
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METHYL I S O C Y A N A T E 

n 
TOXICOLOGICAL PROPERTIES 

Methyl isocyanace is a hazardous ma
terial by all means of contact. Since it has 
a high vapor pressure, inhalation of che 
macerial can easi ly occur if ic i s Improperly 
handled. AUhough che " t ea r g a s " effects 
of che vapor are extremely unpleasant, this 
propercy cannoc be used as a means co 
alerc personnel co exposure to chronically 
toxic concentraciorts of mechyl Isocyanace. 
Methyl Isocyanace Is a poison by inhal-
acion*'' '* a s defined ia ICC reguladons 
and i s incensely irricacing to breache. Ic 
causes severe bronchospasm and aschma-
like breaching. Senslcizacion may occur, 
afcer which craces of vapor cause Crue ac-
cacks of aschma. Alchoughicdoes noc quice 
meec che scandards chaC define a poison by 
swallowing or skin concacc, che difference 
is so small chac mechyl Isocyanace should 

also be regarded as an oral and contact 
poison. "• '* Skin contact can cause severe 
burns. The liquid will seriously injure the 
eyes, even when It i s diluted with a non
toxic liquid co a one percent concencracion. 
Like other isocyanates (TDl, for example), 
mechyl Isocyanace causes senslcizacion In 
animals. '* Since exposure of a group of 
cesc animals co craces of mechyl Isocyanace 
sensit ized tbe skin of all the animals, such 
sensitization could probably be expected 
eo occur in humans. The same secies of 
experiments'* a lso demonstrated that a 
cross sensitization to other Isocyanates 
will develop. 

Stringent precautions must be observed 
to eliminate any possibili ty of human eon. 
tact with methyl isocyanate. 

/ 

AVAILABILITY 

Lacge quancicies of methyl Isocyanate 
are available on reasonable notice. Drums 
are available now. Sample shipments are 

made In special eight-ounce bot t les packed 

In lug-locked sealed c a n s . 

.mi i :A- ' 
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METHYL I S O C V A N A T E 

REFERENCES 

Reviews en Isocyanates 

1. J . H. Saunders and R. J. Slocombs, Chem. 
Reutsws, 43, 205-213 (1943). 

2. R. G. Arnold, J . A. Nelson, and J . J. 
Verbaac, ibid.. 57. 47-76 (1937). 

3. J . H. Saunders and K. C Frtsch, Poly-
urethanes, Cbeinislry and Technology, 
Chemistry, Chapleis HI aad iV, pp. 63-219 
(Ineerscience, New York, 1962). 

Papers on Methyl Isocyanate Chemistry 

4. K. H. Slotca a.-td R. Tschesche, Ber., 
608 , 295-304 (1927). 

3. ibid.. 1021-1023 
6. ibid.. 62, 137-145 (1929). 
7. T. I. Bieber, / . Am. Chem. Soc, 75, 

1405-1408 (1953). 
8. D. H. Clemens and W. D. Emmons. / . 

Org. Chem., 26, 767-769 (1961). 
9- G. A. Berchtold, / . Org. Chem.. 26, 3045-

3044(1961). 
10. Farbenfabriken Bayer, A. G., German 

Patent. 1,126,371, March 20. 1962. 
11. F . Effenberger and R. Gleiter, Ber., 97, 

472-479 (1964). 
12. H. Reioheckel and D. Jahnke, ibid., 

2661-2670 (1964). 
13- H. Heclinger, Angeut. Cbemie, Internal. 

E i . 3,378(1964). 
14. R. F . Rekker and W. T. Nauta, Rec. 

Trav. Cbim.. 83 , 1039-1046(1964). 
15- H. Ulrlch, J . N. Tilley and A. A. R. 

Sayigh, / . Org. Chem.. 29, 2401-2404 
(1964). 

16. D. H. Clemens, A. J. Bell and J . L. 
O'Brien, ibid.. 2932-2936 (1964). 

17. J . F . Klebe, J . B. Bush, Jr. , and J. E. 
Lyons, / . AM. Chem. Soc.. 86, 4400-4406 
(1964). 

18. A. Ebnoether, E. Jucker, E. Rissi, J-
Rucschmann, E. Schreicr, R. Stelner, R. 

Suess, and A. Vogel, Helu. Cbim. Acta. 
42.918-955(1959). 

19. H. Sobae, Y. Tabata, M. Ktraoka, aad K-
Oshima, / . Polymer Sci.. Pt . C, Ho. 4 , 
943-951(1964). 

20. K. Ley and R. Nase, Angevf., Cbemie. 
Internal. Edit.. 4, 51? (1965). 

21. S. Hecbscman, / . Org. Chem., 30, 1259-
1260 (1965). 

22. K. A. Losee and J . Bemsceio. U. S. 
Patent 3,192,261 (June 29, 1965). 

23- A. Jf. Bloodworth and A. G. Davles. / . 
Cbem. Soc. 1965, 5233-5244. 

24. ibid.. 6245-6249. 
25. ihid.. 6S58-6S63. 
26. H. Reioheckel, D. Jahnke, and G. ICcetz-

schmac, Ber.. 99. 11-22 (1966). 
27. Montecatini, Italian Patent 678,634 (Dec. 

12. 1964); CA 64:8343a. 
28. ^?. Metlesics, / . Org. Cbem. 3T. .1007 

(1966). 
29. L. Capuano aad M. Zander, Ber., 99, 

3085-3096(1966). 
30. J. A. Tatricone, C- R. Neumoyer, and 

W. P. tec Horst, U. S. Patent 3300,432 
(Janua.-y 24, 1967). 

31. T. L. Patoon. / . Org. Cbem.. 32. 383-388 
(1967). 

32. Unpublished work of Union Cazblde 
Cocporacton. . - - . . 

Biological Properties of Methyl Isoeyonats 

33. G. Kimmerle and A. Eben, Arch. Toxikol., 
20,235-241(1964). 

34. U- C , Pozrani and E, R. Klnkead. ••Ani
mal and Human Response to Mechyl Iso
cyanate", paper presented ac the May 
16-20, 1966 Meecins of che American 
Induscrial Hygiene Association, Pitcs-
burgh. Pa. 

"• 'i-.'-.-r . 

F-4U43 

••• ' !'-'~-^ r - . l - •• •, 

.-LUtbog'apltMllnUJ 

ADE00022367/19 



Safo X^act lco S e r i e s 

REACTIVS CHESaCALB JUISUAL DATA. 33SST 

UNI03 CASBrnS COHPOHATIOa 

CH53GCAIS DIVISI02I 

ChsBlcal Eaaa IffiTtiYL ISOCYAWATS(HeNCO) 
Bandca ( lE*) Muaaer 911i2 . 

Paaa 1 o f .".-

E a p i r l c a l 

C2 H3 NO 

Sysoayaa ^ 

Hgthyl eater of isocyanic acid 

IHY3ICAL PaOPERTIES 

3. 

l l . . 

Flftrrf tMLlty P r o p e r t i e s 
a . KLasxsablllty l l a l t a , i n a i r . jfO xaa. 

Upper— vCflVr.• hy T7. JUlZaj^j 16 

FIac2:abllll7 Units^ at operating cocdltiona 
( paig at "C) 

c. 

2. 

Upper-
Lever 

Flash Point 
Open cup-— 
Closed cixp-——• 

d. Autoignition teEtperature—— 

EolllTig Point and Vapor Pressure 
a. Boiling point, 76O xam. 

300 ma. 
50 Eaa.———-
j^Q a s B - — — — • 

Vapor pressure, aO'C 
'C 

Critical p r e s s u r e — - - — — — 
Critical teuoerature-

— ~ «-

I6T7 
- 1 7 . 0 

b . 
.-i^O. 
Ii i8 

c . 
d . 

- - £ 5 L 
216 

S o l u b i l i t y 
a . S o l u b i l i t y l a v a t e r , 2 0 « C - ^ ^ S = 4 , M r - - ^ ^ - - - i i ! 

e«i„v4i*4-,. ^ j , .-,«. ' a - o.-^"/'Will i n c r e a s e _ r a ± r 

" V O l . ^ 

Jtol.Jt 

Y o l . ^ 
>>l .< t 

. • F 

•c 

Ida. 

.ati t i 

•c 

b . S o l i i b i U t y of v a t e r i n , SO'C- -£sa rf.-^t^n i t y Vt. 

but heat of ^ 

Thermal Piopartiea 
a. Specific heat (liquid), 
b. Heat of vaporization, 
c. Eeat of fusion, 

M. 
ho 

"F 0. l tL3Btu/ lb . / " F 
"•C 222 .6 B t u / l b . 
•C » B t u / l b . 

Specific Gravity 
a. Specific gravity, aO'C 
b. Coefficient of expaoaion, 20°C— 

— O.?*??? 

6 . Absolu te v i s c o s i t y . 0 "C-
20 'C 

O.OOlltS p e r "C 

0 . 3 ^ c a a t i p o i a e 3 
0 . 2 ? centiix>iBea 

7 - Rreez tng P o i n t — 

8 . I t o l ecu l a r Welght-
• l e s s than -80 *C 

»npt..n n o t a v a i l a b l e . 

ADE00022367/20 



Page 2 

REACTIVE CHEJffCALS MANUAL DATA SH£ST METfffL ISOCyAHATE 

B. DgCHIPTIOx^ OF REACTIVITY 

T^pe - Reacts with active hydrogen compounds with evolution of heat. 

a. Chemical equations 

acids (1) KC -»' Mê •CO — > M-MHCO-X 

a-minas (2) R2. NH *• MeHCO Rg NfiflHHe 

water (3) HgO • l!eSC0~>MeIIEC-hK1a 

:4. alcohol & phenols (U) ROH + MeHCO »-KaHH-C-OH. •'-" 

Catalyst (B) -. . . . ' 
strong bases anhydrous (5) MeNCO ^ (MsMCO)j (Trisiar) - ' • 

b. Heat of reaction - All of the reactions above are exo-theraic. 
Reaction $ produces 537 BTU/lb of HeKCO reacted; reaction 1 «xth the 
use of KCl produces approxLnatelj' 280 BTO/lb of MeHCO reacted. 

c. Rate of reaction - Reactions 1 and 2 are veiy fast. Reactions 3 
and h are slow at ambient temperatures and in the absence of catalysts 
(ai-nines or tin coinpounds). The rate of reaction $ is strongly depend
ent on kind and amount of catalyst. Traces of NaOR produce very rapid 
reaction (ninutea); Ca (0H)2 produces trjeasurable (vteyCO)jj after rxonths., 

C. CATALYTIC AGEMTS -• 

Specific catalysts ' .' •• 

a. TriBsrization reaction is catalyzed by E-t-̂ P, Bases (e.g. NaOHe, 
KaOAc, (R-̂ W) OH, etc.). Oxalic acid, Lewis acids (e.g. FeCl2 or FeCl^, 
ZnClg, AICI3, etc.). See "II," 

b. Tertiary ajninss (including pyridine) cause an insoluble white polymer 
to form on surfaces in the vapor. 

c . P e r c e n t •.--•.-. .- J -:.."* ,.; .. [ : 

(1) As little as $0 ppvi with some catalysts. 

(2) One tenth percent shows polymer formation. 

d. Terperatxire , ''_ -i"--•;..- -.̂  

(1) Trimerization rate is strongly dependent on tesaarature (-with FeCl^ 
catalyst the rate was 200 timss slower at 0"C than at 2$'*C). 

(2) Unknown. ..-,... . . =.. .̂  . ' LvV-:̂ -'.* 

p. HAT5PIALS OF CONSTRUCTION FOR STO.PJ^GE AKD HAjmLIWG r" >' io:-.""V-

1. Safe - Stainless steel M30h and ̂ 3l6, MÔ rEL metal, nickel, glass. Teflon, : .".-.' 
— • • • .'is •- ••*'. 
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( REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATE 

m 

D. MATERIALS OF CONSTRUCTION FOR STORAGE AND HANDLING (continued) 

2. Unsafe - Carbon steel, copper, polyethylene, essentially all elastomers. 

Reason - Steel and copper react slowly with traces of methylcarbamoyl chloride 
(produces HCl) to form an active trimerization catalyst. Methyl isocyanate 
diffuses through polyethylene. Elastomers are attacked. 

E . PEROXIDE FORMATION 

Does not form peroxides. 

F . DETECTION OF HAZARDOUS CONDITIONS 

1. Analyses (laboratory and unit methods) - Methods required a r e those required to 
detect trimerization potential of refined MeNCO. 

a. Impurities - Methyl carbamoyl chloride - method is available. 

( b . Catalysts - Iron can probably be determined by a colorimetric method or by 
emmision spectroscope. A method is under development. 

c . Decomposition products - An IR method for trimer detection is available 
(determines as little as 0.04% t r imer ) . 

2 . Observation - In the presence of steel and methyl-carbamoyl chloride the MeNCO 
slowly turns light green. Deepening of the color indicates a greater potential for 
trimerization. Just as rapid trimerization begins, the MeNCO turns a tan color, 
and the mixture becomes rust colored as trimer is formed in quantity. No changes 
in the color of the MeNCO (x:cur in the copper catalyzed trimerization. 

G. METHOD OF PREVENTING REACTIVITY HAZARDS 

1. MeNCO must not be allowed to contact active hydrogen compounds ( see Sec. B-a) . 
If contact inadvertently occurs the mixture should (1) be cooled, if possible, or 
(2 ) diluted with an inert solvent, such as MEK, acetone, chloroform, or toluene. 

2. To prevent trimerization of MeNCO on contact with steel, MeNCO should be kept 
free of acids. -- -̂  

. " i 

If the trimerization does begin, the reaction can ba moderated by cooling the MeNCO. 
Addition of dinictliyl acid pyrophosphate (0 .1 per cent will saturate the MeNCO) will 
nearly stop the reaction. MeNCO that must contact steel should be inhibited with 
dimethyl acid pyrophosphate. 
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REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATJ 

H. METHODS OF REACTION CONTROL 

1. Temperature - Cooling. 

2 . Pressure - None. '• ' j 

3 . Precautions for shock, light, etc . - Not applicable. 

4 . Dumping - Reacting mixtures should be dumped into large volumes of ammonia IJ 
solution (preferably in MeOH or acetone) or aqueous caustic. " 

5 . Neutral izat ion-See "G." 

I . HANDLING CONDITIONS " . . ': 

1. Unfavorable ( i . e . shock, heat, light, overpressure) - Pure methyl isocyanate is 
stable to heat, light, and moderate pressures . 

2 . Waste disposal methods - Treat with caustic, sewer caustic layer, and burn r e - J j 
mainder. -. • ' 

T. HEALTH HAZARDS 

1. Inhalation - Extremely irritating - Respiratory protection mandatory, ff exposure 
results in apnea, needs mouth-to-mouth resuscitation after removal from contami
nated atmosphere. Take to Medical Department. Medical treatment under d i rec
tion of M.D. is ©2 under positive pressure and symptomatic and supportive 
therapy mandatory. ' 

2 . Ingestion - Extremely irritating - If swallowed, drink one pint H2O followed by 
emetic. After emesis, driirk one pint water and bring victim to physician. Needs 
gastr iclavage and symptomatic and supportive therapy mandatory. -• .;_.._ 

3 . Skin contact - Immediately remove contamination with copious amounts of soap and. 
water. Exposures must be reported to Medical Department because MeNCO prob
ably a strong sensitizing agent. .".,-. ;; 

4 . Eye hazard - After exposure, immediate use of eyebath for at least 10 minutes and 
then report to Medical Department. -*.,.-

• - ' - ^ " --* • v " * 

5 . Industrial hygiene practices ' . • ' / . / ' " .. -,.': -"-Iii; 
— '• - * " - .. * *•'. . \ 

a . Recognition - Methyl isocyanate is a strong lacrimator but this should not be 
relied upon for safe handling. The odor is detectable only for a short period " 
of time ( less than 30 seconds) in atmospheres of 5 parts per million. . . _•-. 

* fcJL< \ . »• •" 
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C REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATE 
m 

5. Industrial hygiene practices (continued) 

The compound boils at 38 to 39' C. v/hich gives 100% pure MeNCO vapor. 
Moisture must be kept out, for water or acid in methyl isocyanate generates 
carbon dioxide - will rupture containers. 

[ 
The vapor pressure is 34S at 20" C. so saturated vapor is about 450,000 ppm 
at this temperature. Instant death %vill occur if saturated vapors a r e breathed. 

b . Evaluation - A rigorous air sampling program should be performed during 
start-up of new facilities. This program should be under the dlrectloa of tha 
industrial hygienist who will evaluate the findings and make recommendations. 
A periodic sampling program should be conducted to assure that MeNCO vapors 
are maintained below the Threshold Limit Value of 0.02 ppm (tolylene di -
isocyanate) until an established limit is available. 

c . Recommended control procedures; 

(1) Enclosure of all processes should be practiced. 

(2) Process ventilation should be available. 

(3) This is an exceedingly hazardous chemical when breathed or contacted 
with the eyes. 

(a) Approved air-supplied respiratory protection must be worn 
while handling methyl isocyanate. • 

(b) Skin and eye contact must be avoided. Approved protective 
clothing should bs worn by operating personnel. 

(c) Maintenance personnel should be protected from MeNCO while 
performing work on equipment in process units. Equipment 
should be thoroughly decontaminated before taking to mainte
nance shops for repair. 

(4) All exposed personnel should be seen b y a physician. 

K. FIRE FIGHTING CONSIDERATIONS 

1- Type extinguisher - Dry chemicals, CO2, water spray. 

2. Unsafe methods - None known. 
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•METHYL ISOCYANATE ^ 

TOXICOLOGICAL PROPERTIES 

MeSiyl isocyniiate is a hazardous material by all means of contact, and 
since it has a high vapor pressure , inhalation of the material can easily occur if 

' i t i s impropsrly handled. Although the "tear gas" effects of the vapor a r^ ex-
cremsly uapleasaTit, this property cannot bs used as a means to a ler t personnel 
to exposure Co chronically toxic concentrations" of methyl isocyauatei Weihyl 
isocyanate is an ICC Class B poison by inhalation as defined in. tiie regulations 
and is incensely irritating to breathe.* It causes severe bronchospasm and as thma-
lika breaching. Sensitization may occur, after which t races of vapor cause t rue 
attacks of asthma. Although ic does not quite meet the scandarcJs that define a 
poison by swallowing o r skin contact, the difference is so small that inechyl i so
cyanate should be also regarded as an oral and co-ntact poison. Skin contact can 

• cause severe burns, and the liquid v/ill seriously injurs tha eyes even when ii: i s 
diluted with a nontoxic liquid to a one percent concentration. Like other isotyanates 
(TDI. for example) methyl isocyanate causes ssnsitizaLlon in animals. Since 
exposure cf a group of test animals to t races of methyl isocj-anate sensitized the 
skin of all d e aiun:ials, such sensitization could probably be expected to occur in 
humans. . • • . .' • . ' . 

Stringent precautions must be observed to eliminate any possibility of 
human contact with methyl isocyanate. 

. Single orar"Hose in Rats : LD5Q — 71 mg/k . 

« ^ . ^ - . 

Single skin penetration in Rabbits: L D - Q - - 0 . 2 2 m l / k " - -"' 

' • ' • • ' * • •• . - . . - ' . > 

Single inhalation oy Rats: LD5g — 0.103 mg /L (44 ppm) . .! *.-" * ". 

2 mg/L inhaled for 1 hour killed 6/5 Rats 

Skin irritation in Rabbits: ur.dtluted cAussJ severe burns 
\Q% solution caused irri tation 

• • • • • - - • • ' ^ . f t j 

Eye injury in Puibbits; severe cornsM injury from the liquid and from "'" "',; 
a 1% solv.tioix in Dtiobsse. [ ; ' . . .." -rV 

'• : ^ - -••• -.r - j - ' - . -S-" ; ; - - V 
.- : ^... ...... >.^-.^C-:^ 
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APPENDIX " B " 

IMPORTANCE OF PREVENTING CONTAMINATION OF MIC 

I . Trimerization 

1 . TrimerlzoKon of MIC to frimef-hyl Isocyonurahe Is catalyzed by i ron, s teel , 
z inc , copper and t i n . 

2 . M IC can be exposed to stainless steel, n ickel and aluminum witciout t r i 
merization occur r ing . 

3 . Trimerizat ion 1$ exothermic to the extent oF540 BTU per pound. *^ 
f 

4 . There is an Irtductlon period which depends on temperature,, surface to 
volume ra t io , the metal , ond the proportion of hydrol}rzabIe chlor ide 
present In tha M I C . 

5 . The Induct ion perl txl is characterized by slow formation of tr imer and 
colorat ion o f the M I C . Eventually, the reaction becomes v io lent because 
the high heat of tr imerizat ion increases the temperhture of the M l C , thus 
increasing the reaction ro te . The low boi l ing point oFMIC makes the 
react ion particularl)r l l lcely to rupture containers. 

6 . By maintaining MIC temperahire below - 1 0 * C , tr imerizat ion can be 
prevented, even In the presence of large amounts of catalysts. (0 .35% 
tr imer a t 6°C after 40 days. None at -40" 'C.) 

7 . Compounds of the metals which are catalyt ic w i l l also cata lyze t r i -
fner izat lon. 

8 . Strong bases, including omines, also catalyze tr imerizat ion o f M I C . 

I I . Polymerization 

1 . Linear polymerizat ion of MIC vapor is cata\yzed by amines. CO2 inhibi ts 
this. 

2 . Very pure l iqu id M I C , containing no chlorides, polymerizes spontaneously 
to a l ineor polymer. 

3 . This polymerizat ion can be cata\yzed by dimethylani l ine, and presumably 
other omines. 

* 

4 . Exothermic heat of polymerization Is 345 BTU per pound. 
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b. Four 1 piece suits complete with integral head, face 
shield and fresh air masks for work of nore hazardous 
nature. Offers complete liquid exposure protection 
and fresh air supply. 

8. Toxic Gas Alarms. 

a . Loca l 
b . P l a n t . 
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APPEltoIX "D" ••;.. .-.. 

pKO^Ein:;]E ro£ HAHCLIHC AM MIC r .Ptu ouTSi:?c or A pLfltii 

A. I f - ' thcrc is a tan!-, co r rup ture and o f i r e , l e t the MIC burn whi le 
pro tec t ing , adjacifot p r o p e r t y . " ' . • ' • -••;'?'""-=-:*-M.i---

- . . I . , . 

. f. . . - . ' -• . - . 

,Ui_. - -•;>.-::.•:; 

.&. • I f t h c r e - u s a tank-car" ruptur« und-no f i r e , " do" the'foHowrng": 

1. • -Evacuate the- .are?. - - - -. .'-̂ X-̂  • •'"^•'\''--'^-t^^:'-. 'y-'::^^.. ^ X ; j \ ^ 0 . 
. S l z a o f tho. a rea dcp*:nds on p r eva i l i ng wind, t empera ture , s i z e oF.spf l l , ~'".•' 

• surrounding to r r a i n , e t c . "'V'.- -. .- - /^* '• •^:.^ ' - V̂  
' • • • • • ••*• •• --V-'ifi..'/-::-'---''.::-C.-T.-.-. . . . . . ' ' ' • y : - . r : : r ..X.. . ' . ir~^-^:-~;, • -'.'..rr.;^ ' - J i^^ ' l ' ^^^- 'X-^^ ' .^ i i - ' 

2 . J g n i t e th.V*MlC: ca r i f i t can be saft-ly done. , • ' " " • ' • • . ' ' •r 'X.-^-: :-^ '-^-:^ '!?^ 

• 3 - If the . s p i l l can^t-bcs . ignired - do t h e fo l lowing: " / • : : .v^:'i :^f'̂ ^ 
a) Cover with a c t i v a t e d carbon (avai labie- la t a v « t e r ' t r e a t i n g f a c i l F t y ) : ' 

b) , React with viater using sotne basic"-materlaT such a s c o u s t i c , 1 ime»'"'"" " "' 
' •" o r ainmohra to a c c e l e r a t e the. reactIcin. ; . -- ' ----.-->': v-'̂ f-T-- •?"̂ i—? 

k. If t h e r e i s a sinall leak flood wi th water u n t i l t h e leak i s stopped 
-"-"XJr i t s con ten t s can b a - t r a n s f e r r e d . .: ' • "'• .• 

I 

' • • • . . . . < 
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No 
B E - U . C f 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S}: 

DESCRIPTION: 

METHANOL CMETHYL ALCOHOL) 

CLEAR^ COLOr.LE-:SS LIQUID 

SEE OPcRATI.NG INSTRUCT 10:;S 

HANDLING, STORAGE: OR GLASS CO.'VITAINCRS. 
USE STEEL 

FIRE: 

EXPOSURE: 

REACTIVITY: 

FLAK.MASLE - MAY 3E IGNITED 3Y HEAT, SPA.RKS 
OR OPEN FLAME. 

VAFOR HARMFUL 

NOT DANGEROUSLY REACTIVE 

«/lCeiDENii!«fi ^D(^THIS» 
HiiJlAii^ 

*-;f • " > • . ; • ' - OR LEAK 
KE 
HUT OFF IGNITIO.NI. NO SMOKING OR FLARES, 
EP PEOPLE AV/AY. SHUT OF.̂  LEAK IF WITHOUT 
ISK. FLUSH AREA WITH WATER SPP.AY. 

N SMALL FIRE USE DRY CHEMICAL OR CARSON .MONOXIDE 
N LARGE FIRE USE WATER SPRAY OR '=ALCOHOL = ' FOA.".. 
OOL TANK WITH WATER IF EXPOSED TO FIRE. 

"m j i : i '4 
w.-sy 

EXPOSURE '•^^•*^"-^^''°^'' '̂̂  FRESH AIR 
•.,.Sfe-.v..i5S£ 
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MATERIAL NAME(S): METHANOL CMOOH) C ^ 

REFERENCES: MCA CĤ:;-! CARD CC-69 
KCA SAFETY DATA SI-!EET SD-22 
DU PONT METHANCL L","L0ADING, HANDLING A.\D STORAGE 

SYSTk7!S SULLETIN A-13385 

PHYSICAL PROPERTIES: 

BOILING POINT, 760 MM 6t».5*'C (l^S^F) 
FLASH POINT, T.C.C 12«=C CS'f'̂ F) 

T.O.C 16«C Cfl^F) 
SPECIFIC GRAVITY 20/'»r)»C 0.7910 ( 

CHEMICAL PROPERTIES: 

CORROSIVITY NONCORRSIVE AT NORMAL ATMOSPHERIC TEMPERATURES 
EXCEPTION - LEAD AND ALUMINUM 

HYGR05C0PIC1TY MQNE 

:.. LIGHT SENSITIVITY NONE 
REACTIVITY NOT DANGEROUSLY REACTIVE. 
SOLUBILITY MISCIBLE IN ALL PROPORTIONS WITH WATER 

HRE & EXPLOSION DATA: 

FLAMMABLE LIMITS, PERCENT BY VOLUME IN AIR AT . "̂  
STP: 7.3 TO 36 - . " 

AUTOIGNITION TEMPERATURE: i»70« C C8780F"; 

HEALTH DATA: 
THRESHOLD LIMIT IN AIR: 200 PPM B.Y VOLUME 

262 MILLIGRAMS PER CUBIC METER (• 

ADE00022367/30 



( 

No. 
Hous-16 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S): Methylene Chloride, Dichloromethane, "MCI" 

DESCRIPTIONplear, colorless highly volatile liquid with pleasant, 
ethereal odor. 

HANDLING, STORAGE:Stored in carbon steel tanks. 

pipg.Practically nonflammable and nonexplosive at ordinary -temperatures, 
"but at higher temperatures under favorable laboratory test 
conditions, it is capable of forming weakly combustible mixtures 
with air. 

EXPOSURE-
Vapor inhalation may produce nausea, dizziness, headaches. 
Skin contact will cause excessive dryness and skin cracking 
(defatting). 

REACTIVITY: „ . I . . . . . . 
Reacts with aluminum, titanium, and strong basic salts. 

k>;(^i*'is^^t!w-^:;r>' 

;MKKlDENfR«l £<iD(itHiS?!»i; 
,•.••,...••'',,"-• -r', .'.i.?vjr"»*-..-v^%'3*S" 

' SPILL:##^^ 
OR LEAK 

Spills should be cleaned up immediately. In 
ligh vapor concentrations, wear breathing air mas] 
Use mops, rags to soak up leaks, spills, then 
jlace them out of doors where they can be dried 
afely. Wear splash-proof goggles and gloves. 

ractically non flammable. Spray MCI tank with 
ater if exposed to fire. If MCI fire occurs, 
ear air demand mask,to fight fire and use any 
ype fire fighting apparatus. Beware of toxic 
umes (phosgene) see "HEALTH DATA" section. 

;'-, •." .'•'î '̂.I'L̂ '̂ f̂'K'?̂  Eye and skin exposure 

ii-i/'i.-t,"'?? 

flush witJi copious 
quantities of water. 

E X P O S U R E '̂"V̂!.-T ^^P°^ inhalation - remove from fumes to fresh air 
If overcome, apply artificial 
respiration and call physican. 

Inge^^n^^^nducevom^i^i^ca^^phvsicia n. 
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MATERIAL NAME(S): Methylene C h l o r i d e , D i c h l o r o m e t h a n e , "MCI* 

C(IEMICi\L FORMULA: CH2CI2 

C 

H 
CHEMICAL STRUCfURt:: H-q-Cl 

I 
Cl 

REFERENCES: 
MCA Safety Data Sheet SD-86 (July, 1962) 
Lange-Handbook of Chemistry (Tenth edition) „ ,, .. 
DuPont - Electrochemicals Dept., Chlorine Products Bulletins 

524-1267 and 526-659 
Underwriters Laboratories Report MH-2375, Nov., 1933 

PHYSICAL PROPERTIES: 
STATE: Liquid 

COLOR: Clear, water v/hite 

ODOR: Pleasant, aromatic, 
faintly ethereal 

DENSITY: 1-326 g/cc @ 2G/4-C 

-96.7°C 

-1-39.8°C 

MELTING POINT: 

BOILING POINT: 

CHEMICAL PROPERTIES: 
MOLECULAR WEIGHT: 85.0 

Noncorrosive at normal temperatures vihen moisture free. In 
CORROSIVE: contact with water especially at elavated temperatures, MCI 

will corrode iron, some stainless steels, copper, nickel and 
SOLUBILITY IN H90: 2% at 20**C (immiscible) /other metals 

SOLUBILITY IN ALCOHOLS: Infinite 

FIRE & EXPLOSION DATA: 

FLASH POINT: Not found 
AUTO IGN. TEMP.: 1224°F 
AUTO DECOMP. TEMP.; Not found 
LOWER EXPL. LIMIT: 15.5% volume) . n ^ 
UPPER EXPL. LIMIT: 66.0% volume) ^" oxygen only under pressure 

MIN. IGNITION ENERGY: Not found 

(dp/dt) max. : Not found 

HEALTH DATA: 
ALD: Not found EXPOSURE SYMPTOMS: Not found 
LD^ : Not found • • ' 
TLV: 500 ppm ' 
DETECTION THRESHOLD: 25 - 50 ppm 
MAJOR SAFETY CONSIDERATION: MCI is an anesthetic, chief hazard is loss 
of consciousness following vapor inhalation at elevated te.Tiperatures, 
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No.. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S)-

DESCRIPTION: 

HANDLING, STORAGE: 

MTAAO, (S-methyl-N-hydroxy thioacettmidate) 

White crystals at room temperature but usually in a 
solution ̂ f water or methylene chloride. 

Handle as a corrosive, toxic liquid. For sampling, 
vear rubber gloves and goggles. 

FIRE" MTAAO has a very low vapor pressure and is not a serious fire hazard. However 
If exposed to open flame, it will burn, forming obnoxious and potentially toxic 
fumea. 

E X P O S U R E : Vapors not strong but common solvent (methlene chloride) may 
cause respiratory irritation. 

REACTIVITY: Not highly reactive with most common gases or metals. 

SPILL '̂̂ vî "^^^^ 
OR LEAK^ ' S 

Isolate area. Keep upwind. If necessary to enter 
spill area, wear full protective clothing and a self-
contained breathing apparatus. Wash spill with 
copious amouncs of water. 

Avoid fumes which are obnoxious and potentially toxic. 
Extinguish fire with water or foam. 

. " . ' I - •: < • * , 

EXPOSURE 
. .: .,<..;..' " I-.-.'. .'.-

Immediately flush exposed area with water for at least 
15 minutes. If not breathing, apply artificial respira
tion. Call a physician. Remove contaminated cloching. 
Keep patienc at rest. 

t i - *>nu/« 1 
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MATERIAL NAME(S): 
MTAAO ( S - m e t h y l - N - h y d r o x y t h i a a c e t i m i d a t o } 

C 

-,- ' c • / • .» 

REFERENCES: t • 

Product 10 Operating Instructions, 1973 

PHYSICAL PROPERTIES: 

Melting Point: 91-92"C 
Boiling Point: Not Available 
Vapor Pressure @ 25"C: Not Available 

: • ( . . • 

CHEMICAL PROPERTIES: 
Chemical Formula: 

Molecular Weight: 105.2 

C^H^SNO 

Reacts with methyl isocyanate to form methomyl. 

FIRE & EXPLOSION DATA: 

Fire: Burns in open flare to form obnoxious and potentially toxic fumes. 

Explosion: Decomposes explosively when confined heating above 130°C is applied. 

HEALTH DATA: 
Approximate Lethal Dose: 670 mg/Kg 
Causes eye irritation, but effects are reversible. 
MTAAO shows no cumulative oral toxicity. 

( \ 

. • J t i ^ - . . mt C«.A't-. 
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No. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S): 

DESCRIPTION: 

HANDLING, STORAGE: 

"Lannate" L Methomyl Insecticide 

"Lannate" L is a 25Z solution of methomyl in 90Z methanol -
10% water. 

"Lannate" L is packed in 1 gal and 3 gal containers and 
is shipped in bulk. It is handled in 300 series stainless 
steels and in some plastics. 

FIRE: 

EXPOSURE: 

REACTIVITY: 

combustion. 

Methomyl is a cholinesterase inhibitor. Most rapid and pronounced 
toxic effects are caused by oral ingestion. 

Methomyl decomposes on strong heating. It is sensitive to confined 
heating and may explode at temperatures above 136*C (277''F). 

. - ^ j U n 

SPILL-:^^^^ 
OR LEAK 

. . . . • .,,;.'̂ 'r.!:^-- ;•( 7.1 

spread where possible. Avoid all use of fires or flames 
and protect from other ignition sources. 

Clean up spill in best practicable manner. If outside sp 
occurs try to avoid contaminating natural waters: methom 
is fatal to marine animals in concentrations as low as 10 
ppm. 

mm. mmm 
Water is an effective fire-fighting agent; it is complete 
miscible with "Lannate" L. 

. . . . - • - • » . . , i : . . . , , j 

EXPOSURE^ " I 
I ' • ' . ' V- * • * r ' ' ' ' •'',*• •••"--, 

I ' '- ' .'• ... * * r'* "•-«" * ' ^ ' , ] ' - \ i f *• 
• • • . r • ' ^ - * * • " ' . ; r • • ' • ' • ;* 

See l^medica lhe ip iminedTate ly^^A^ 
e f f ec t ive an t i do t e and may be administered o r a l l y or 
In t ravenous ly . 

i r .onuAt * ^ ^ ^^B k • & • « ^ . 1 1 i n n / -
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"Lannate" L Methomyl Insecticide: a 25% solution of 
MATERIAL NAME(S): methomyl in 90% methancjl - 10% water. (1.8 lb/gal) ( 

Methomyl: S-methy-N-[ (methylcarbamoyl)oxy]thioacetimidate. 

/ / 

— • \ 

REFERENCES: ; ~ 7 — | 7 "̂  
Product 10 Operating Instructions, 1975 

P H Y S I C A U t B R Q E I R T I E S : Dens i t y : 7.4 l b / g a l 

Color: Dark Brown Boiling Point: 70"C (159'F) 

Incipient Crystallization Temperature: - 2''C (28'F) 

. (, 

C"EMIC^i,P!ajP^9J(ES:,„ 

Miscibility with Water: Total 

FIRE & IJCgLggjgjM fi«fV„ 
Auto-decomposltion Temperature: ISS'C (277"F) 

Methanol from "Lannate" L will form explosive mixtures with air; explosive " 
limits are 6.7% to 36.5% methanol. These vapor compositions will be in 
equilibrium with "Lannate" L at temperatures of 11°C (52'F) aod 44'*C (lll'F). 

• - • ' •• * • ' -

HEALTH^I^^^iftmate Lethal Dose: 9 ml (0.3 oz) orally (in a 180 lb man) 

Symptoms: headache, nausea, weakness, pupillary constriction, diarrhea. (Mo." 
rapid and pronounced toxic effects are caused by oral Ingestion.) * 

Antidote: atropine sulfate, administered orally or intravenously. 

(Inhalation of methanol vapors can cause dizziness, intoxication, etc. Oral 
ingestion of methanol may cause blindness.) " . i - ...-
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Information for Physicians Regarding Symptomatology and Treatment 
in "Lannate" Methomyl* Insecticide Poisoning Cases 

Methomyl is a carbamate-type insecticide with a high degree of 
acute toxicity. Its toxic effects are related to the inhibition of 
blood and tissue cholinesterases and thus to an accumulation of 
excessive amounts of acetycholine in effector organs. Overexposure 
to methomyl would not be expected to result in a toxic effect to a 
specific organ in the usual sense of the word, such as a toxic 
hepatitis. 

Methomyl intoxication would most likely occur from exposure to 
the dust or spray mist or it could occur if ingested. Met^homyl is 
not readily absorbed through the intact skin. 

. "Signs and Symptoms 

Signs and symptoms which may be expected to occur in tihe less 
severe poisoning cases are as follows: 

1. Constriction of pupils (miosis) 

', 2. Sweating, profuse 

3. Weakness 

4. Slow pulse 

5. Nausea and vomiting 

6. Muscle tremors 

7. Blurred vision 

8. Abdominal cramps and diarrhea 

The exact order of onset of these signs and symptoms will vary 
but those given here are among the first to occur following over
exposure to this material. Clinical evidence of methomyl intoxica
tion generally becomes apparent within a matter of minutes to within 
an hour following the exposure, the exact time depending on the 
severity and route of exposure. 

* Methomyl is the common name for S-methyl-N-[(methylcarbamoyl)oxyJ 
thioacetimidate 
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Information for Pliysicians Regarding Symptomatology .Page .2 
end Treatment in "Lannate" (continued) 

Since methomyl is a cholinesterase inhibitor, presumably any of 
the signs and symptoms associated with cholinesterase inhibition could 
occur and would depend on the severity and type of exposure. These 
are outlined in Table 1. 

Diagnosis 

Diagnosis of methomyl into.'cication can be made from a history 
of exposure followed by the onset of all or more likely some of the 
signs and symptoms listed in Table 1. The diagnosis can be confirmed 
by measuring the activity of the blood cholinesterases using an 
appropriate method such as the Ellman method.* However, the cholin
esterase activity with this class of compounds may return to normal 
very rapidly after exposure; therefore a normal level does not dis-
.prove the diagnosis. 

Some of the commonly used methods of determining acetycholin-
esterase activity in cases of organophosphorous intoxication are 
not desirable for this determination in cases involving carbamates. 
These methods involve measurements of change in pH and are patterned 
after the method originally described by Michel.** 

Medical Management 

The treatment of methomyl intoxication may be summarized as 
follows: 

1. Teinnination of exposure. 

In the case of an inhalation exposure, remove person to 
an uncontaminated atmosphere. In case of contact, remove 
contaminated clothing and wash promptly contaminated slcin or 
eyes with copious amounts of water. If ingestion has occurred, 
gastric lavage should be performed. 

2. Atropine administration. •. '-. 
- - * • . , . 

The appearance of any local or systemic signs or symp
toms of anticholinesterase poisoning calls for the immediate 
use of atropine. This drug is antidotal because it inhibits 
the action of acetycholine at its many sites of action, witJi 
the exception of the voluntary muscles. 

- J * G. L. Ellman, K. D. Courtney, V. Adrees and R. M. Featherstone, 
Biochem. Pharmacol., 7_:88 (1961). - / : iy . ' ' : : : \ 

•* - ' * ' " , e ^ ^ A ' . * ' ; *•;; ,* •••«-• 

** H. O. M i c h e l , J . Lab . C l i n . Med-, 21^1564 ( 1 9 4 9 ) . \. • ' ' ' / ! • • . - - [y-
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Iliformcvtion for Physicians Regarding Symptomatology î age .s 
and Treatment in "Lannate" (continued) 

In mild intoxication, 1.2 to 2 mg of atropine should be 
administered intramuscularly or intravenously initially and 
repeated at 10- to 30-minute intervals until symptoms are 
relieved and full atropinization (dry skin and dry mouth) is 
achieved. Maintain a mild degree of atropinization until 
patient recovers. In the mildest of cases, atropinization 
might be maintained by oral or sublingual administration of 
atropine tablets, 1/100 gr. (0.6 rag), as indicated by the 
recurrence of symptoms. 

In severe intoxication, the initial atropine dosage 
should be 2 to 4 mg intravenously, with repeated intravenous 
administration of 2 mg every three to ten minutes until signs 
and symptoms disappear. 

Note: 2-PAM (pyridine-2-aldoxime methiodide) should not be 
used in the treatment of methomyl poisoning since animal 
studies have shown it to be ineffective as an antidote not 
only for methomyl but other carbamate insecticides as well. 

In addition, morphine and other respiratory depressants 
are contraindicated. 

3. Removal of secretions and maintenance of open airway. 

Whenever necessary, steps should be taken to remove 
excessive secretions from the respiratory tract and to main
tain an open airway. These procedures include suction and 
the possible insertion of an endotracheal tube. 

4. Artificial respiration when necessary. 

In the severe intoxication cases, artificial respiration 
or oxygen administration may be necessary. 

5. Alleviation of convulsions if these interfere with 
respiration and are not relieved lay atropine. 

Administer trimethadion (Tridione), 1 gram intravenously 
every 15 minutes up to a maximum of 5 grams, or sodium thio
pental (2.5?i solution) intravenously. Convulsions would not 
be expected except in the most severe intoxication. 

C'j 

ADE00022367/39 



o 

• Information for Physicians Regarding Symptomatology ' Page 
•and Treatment in "Lannate" (continued) 

Note to physician: Allow no further exposure to any 
cholinesterase inhibitors until full recovery is assured. 
Measurement of blood cholinesterase activity may be useful 
in this regard. 

Detailed information concerning the treatment of 
intoxication by cholinesterase inhibitors is available 
in -the following sources: 

(1) B. Holmstedt, Pharmacol. Rev., 11^:567 (1959). 

(2) G. B. Koelle, Handbuch. Exp. Pharm., XV;1006 
(1963). 

First Aid 

The following steps should be taken before the arrival of a 
physician: 

(1) If swallowed, induce vomiting by giving warm salt 
water (a tablespoonful of salt in a glass of water) 
and repeat until vomit fluid is clear. 

(2) If inhaled, remove person from exposure, have him 
lie down and keep quiet. 

(3) In case of contact, remove contaminated clothing 
and wash contaminated skin or eyes with copious 
amoxints of water. 

(4) If patient has difficulty in breathing, start 
artificial respiration immediately. 

(5) Give two tablets of atropine, each 1/100 gr. (0.6 mg), 
orally or by dissolving under the tongue if they are 
available at hand. Thereafter, every 10 to 15 minutes, 
give one atropine tablet repeatedly until throat and 
skin become dry. Give additional tablets as necessary 
to maintain dry throat and skin. 

C 'v ••.;: 

Haskell Laboratory 
E. I. du Pont de Nemours & Company 
Wilmington, Delaware 
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TABLE 1 

SIGNS AND SYMPTOMS OF ANTICHOLINESTERASE POISONING* 

Site of action 

Pupils 

Ciliary body 

Conjunctivae 
Nasal mucous 
membranes 

Bronchial tree 

Sweat glands 
Striated muscle 

Signs and symptoms 

Following local exposure 

Miosis, marked, usually maximal (pin-point), some
times unequal 

Frontal headache, eye pain on focusing, slight 
dimness of vision, occasional nausea and 
vomiting 

Hyperaemia 

Rhinorrhea, hyperaemia 
Tightness in chest, sometimes with prolonged wheezi 

expiration suggestive of bronchoconstriction or 
increased secretion, cough 

Sweating at site of exposure to the liquid 
Fasciculations at site of exposure to the liquid 

Bronchial tree 

Gastro-intestinal 
system 

Sweat glands 
, Salivary glands 
Lachrymal glands 
Heart 
Pupils 

Ciliary body 
Bladder 
Striated muscle 

Following systemic absorption 

Tightness in chest, with prolonged wheezing expirat 
suggestive of bronchoconstriction or increased 
secretion, dyspnea, slight pain in chest, increa 
bronchial secretion, cough 

Anorexia, nausea, vomiting, abdominal cramps, 
epigastric and substernal tightness (? cardiospe 
with "heartburn" and eructation, diarrhea, 
tenesmus, involxintary defecation 

Increased sweating 
Increased salivation 
Increased lachrymation 
Slight bradycardia 
Slight miosis (occasionally unequal), later more 

marked 
Blurring of vision 
Frequent or involuntary micturition 
Easy fatigue, mild weakness, muscular twitching, 

fasciculations. cramps, generalized weakness 
including muscles of respiration, with dyspnea 
and cyanosis 
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TABLE 1 (Contd.) ^ 

l ^ SIGNS AND SYMPTOMS OP ANTICHOLINESTERASE POISONING* 

Site of action Signs and symptoms 

Following systemic absorption 

Sympathetic ganglia Fallow, occasional elevation of blood pressure 
Central nervous 
system Giddiness; tension; anxiety; jitteriness; 

restlessness; emotional lability; excessive 
dreaming; insomnia; nightmares; headache, 
tremor; apathy; withdrawal and depression; 
bursts of slow waves of elevated voltage in 
EEG especially on overventilation; drowsiness, 
difficulty in concentrating; slowness of 
recall; confusion; slurred speech; ataxia; 
generalized weakness; coma with absence of 
reflexes; Cheyne-Stokes respiration; convulsion 
depression of respiratory and circulatory centr 
with dyspnea, cyanosis, and fall in blood press 

* From B- Holmstedt, Pharmacol. Rev., n_, 567 (1959) as cited in WS.0 
^ \ Technical Report Series No. 227, Toxic Hazards of Pesticides to 
^-^ Man. p. 14 (1962). 
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VERTAC CONSOLIDATED 
A MEMBfn OF THE VERTAC GROUP ̂  w 

SUITE 2414 • 5100 POPLAR 
MEMPHIS, TN 381.17 

INTER-OFFICE CORRESPONDENCE 

TO: 

SUBJECT: 

J . W. Shackelford 

DUPONT CONTRACT 

FROM: 

J . J . O 'Nei l l 

DATE; 

Ju ly 30, 1976 

REPLY REQUESTED BY IDATE) 

.;3Ĥ  

I i : 

.̂.... 

X S 

V. 

. • . • ^ ' 

Subject negotiating meeting is set for August 17 in Wilmington. 
I request your cooperation in developing a proposal and providing 
supporting data by August 12, on which date, with your con-" 
currence, we will meet at Eagle River to finalize our position. 

In preparing a proposal i.e., a new Exhibit C, please take into 
account that there is in existence a contract between DuPont 
and Vertac that is not open-ended. It is negotiable only as pro
vided in the contract and within the "maximums" agreed to at 
the signing. To date, DuPont has agreed to pay certain costs 
exceeding the "maximums" but they had no obligations to do so. 
It is quite apparent they will give very little more, if any, 
and will in fact back us down from the figures established in 
Exhibit C - revision of 6/29/76 unless very persuasive evidence 
is supplied to support the reasonableness of our request. 

It is our position that it is not In the company's best interest 
to ask DuPont to cover costs resulting from mistakes made by us 
In estimating.the cost basis for the contract or for costs re
sulting from inefficiencies due to equipment design or operating 
practice. We will only ask for excess costs if we can establish 
that the fault is DuPont's or one that is shared by both of us. 

All costs to be specified in Exhibit C fall in at least four im
portant and distinct categories. As a starter I would like to ask 
that you supply me by August 4th your classification of the 
Exhibit C cost items as follows: 

(1) Usage and/or cost at or below original Exhibit C max
imums Cor which there appears to be no disagreement 
between the companies. 

(2) Usage and/or cost at or below original Exhibit C max
imums which are being questioned by DuPont and require 
justification by us. 

(3) Usage and/or cost above original Exhibit C maximum but 
accepted by DuPont as reasonable (i.e., revision of 6/29) 
and need no further Justification by us. 
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(4) Usage and/or cost above original Exhibit C maximum, whether 
or not provided for in the 6/29 revision, that are being 
questioned by DuFont and require justification by us. 

If we concur there is reason to believe; that certain of the cost items 
fall into categories 1 and 3, we will give little or no attention to 
them at this time. 

We must work between now and the 12th t o pro-vide all reasonable support 
data for items in category 2. Our major problem is the category 4 
items. I hope that all such items were treated at our meeting of 

J'v./ July 23 and that your organization is at work to arrive at a figure 
:fi' for both usage and current costs that we will feel can justifiably 

be laid on DuPont. 

:fi: 

f 

We must be convinced we have a reasonable basis for asking, that is, 
it is not an excess cost due to a mistake made solely by Vertac in 
estimating costs for the contract nor due to inefficient operation 
brought about by a plant design deficiency or poor operating practice 
for which the fault lies solely with us. 

The first of next week I would like to review the category 4 items 
with you by phone and lay out a plan for arriving at the figure 
to be asked and the nature of the support data we will need for our 
meeting with DuPont. 

Q . ^ a ^uZje. 
.?^;:, : ^ i . O'Neill 

JJO/gn 

cc: K. Dale 
R. Guidi 
R, Fabian 
D. Palmer 
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V E R T A C CONSOLIDATED 
A MEMBER Of THE VERTAC GROUP 

SUITE ̂414 • 5100 POPUR 
MEMPHIS. TN 38137 

l(\!TCK-OFF!CE CORRESPONDENCE 

TO: 

SUBJECT: 

MEMO POR RTSCORD 

DO PONT PRODUCT 10 CONTRACT 

FROM: 

. J. O'NEILL 

DATE: 

AOGUST 19, 1976 

• 

REPLY REQUESTED BY (DATE) 

Met with H. E. Burman, Frank Maderich and Gordon McNeill, Lannate Product 
Manager on August 17, to discuss Exhibit C. Charles Lansberry joined the 
group for lunch. Meeting notes follow: 

1. Raw Materials 

The only issue is Methylene Chloride usage. Du Pont will not accept our proposal 
for 1.0 pound per gallon of product and stands firm on a maximum of 0.7 pounds 
per gallon of product. Subject.was discussed at length. Du Pont holds that 
Eagle River reacted slowly to -the problem and that it has not yet approached 
it in a professional manner. They cite the recent addition of an orifice to 
control flow and minimize flashing as so elementary it should have been done 
months ago and that this recent action strengthens their opinion that Eagle 
River has not, in the past, given this problem the study it deserves. They 
further stated their opinion that the work of Joe Porter on the activated 
carbon waste treatment is an example of a gross misuse of technical resources 
when such a major problem with methylene chloride losses exists. We certainly 
do not have their sympathy. 

I advised them that Eagle River felt that Du Pont had not cooperated sufficiently 
and that on a number of occasions Eagle River had advised me that Du Pont had 
approved the plant design. All Du Pont personnel quickly, advised that Du Pont 
had not and never would "approve" the design of anyones plant. The lack of 
engineering services in Du Pont at the time is the reason they sought an 
outside con-tractor. They then pulled from the file a letter of February. 27, 
1975, from Larry Graybill which stated, 

"We are in agreement that the engineering information furnished 
at the meeting is in agreement with the process as outlined by 
Du Pont personnel. Your people will go over in more detail 
to make sure that the P S ID accurately reflects the process as 
they know it. Your people will make no effort at sizing for 
other engineering judgement." 

The following understanding was reached. 

1) They will not pay for more than 0.7 pounds of methylene chloride 
per gallon of finished product. 

2) They will pay, retroactive to July 1, 1976, for any methylene 
chloride the Eagle River process "consumes" above 0.7 pounds 
per gallon if proof of -the use is established by a competent 
material balance study. 

AB0000117151/1 
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3) They will cooperate and will agree to the procedure and testing 
program to be followed to establish the material balance. 1 
required this agreement so that they can not reject our finding 
as inadequate, after we ccmiplete -the study. 

2. Utilities 

They accept our proposed consumption figures with the provision that 
after the nitrogen meter is installed they will want to be billed for 
actual consumption if it is less than the agreed to consumption figure. 

They asked that we provide them with our present unit costs for utilities 
to provide a base for future escalation. 

Maderich argued at length against accepting the $100 per month add on 
fixed cost for fire protection, but our proposal was accepted. 

3. Operating Labor 

They accept the fact that wage increases will occur and asked that we 
provide the base for the present quarter and that we adjust quarterly 
in the future. I agreed. 

Packaging labor was discussed at length. As expected, they asked why 
we had not escalated this figure. They accept the present formula but 
want the current base so that we can also escalate this quarterly, if 
there is a need. 

The problem they find with packaging costs is the add on charges we have 
been making for special packaging services. They cite that some of our 
billings are for less than the Du Pont cost of writing a purchase order. 
Their stand is that the previously negotiated packaging cost should provide 
for most of the "unusual" packaging conditions and that they are really 
paying the total cost of maintaining the eleven man packaging crew. Any 
excess time the crew has is gravy for us. They are willing to pay for 
packaging requests from their manufacturing department only if we establish 
that we can not do the job with the regular crew and that we either have to 
pay for extra help or overtime. 

Eagle River will have to examine all Du Pont requests and before doing the 
job, establish with Du Pont that it will require additional help or over
time for the present crew. 

4. Maintenance 

This also was discussed at length. Burman still wanted a variable cost 
component but this was disposed of. 

They accept, reluctantly the present staff but also want the present base 
costs so that -there can be quarterly escalation. 

5. Miscellaneous Operating Labor 

Discussion combined with Ni:imber 6 below. 

AB0000117151/2 



- 3 

6. Administrative Overhead 

This was the principal and most time consuming discussion. They accept 
the $500 add on cost for packaging materials. Their position on the 
combined expense items was eloquently argued by both Burman and Maderich. 
They contend that the contract, as is their custom, was negotiated in 
good faith on the basis that raw materials, utilities, operating leibor and 
maintencuice float and must be established for each contract with usages to 
be established based on experience utilizing good operating practice. They 
contend their contractor is not expected to take a contract and specifically 
that Eagle River should not have taken a contract with out a firm commitment 
to perform with the supervision and clerical costs, laboratory costs and 
administrative overhead established by the contract. If we made a mistake 
it is our own fault and they will not give up any part of their forcasted 
profit to bail us out. 

I argued that the original supervision and clerical costs, namely $916 
per month was so far out of line with reality that Du Pont should have 
recognized it as an obvious calculation mistake. (We are now asking 
$8610 for this service.) They responded that they were led to believe 
Eagle River was constructing a $7,000,000 plant and accordingly believed 
the $916 represented a proper allocation. 

In any case they stand firm on the proposition that any mistakes we 
made in proposed overhead and other miscellaneous services should come 
from the 50* per gallon profit they are paying us rather than from their 
profit. They explained in detail the procedure that was followed to 
obtain management approval of the commitment to Eagle River on capital 
costs and operating costs. Since they cannot raise the selling price of 
the product, any excess cost they accept from us over the original proposal 
shrinJts their own profit and lowers their promised return on investment. 
They contend they have given too much already in allowing miscellemeous 
fixed expenses to go from the original $5381 to $9400 and overhead from 
$6183 to $6800. 

The only basis on which they will accept our claimed full cost is if we 
renegotiate the Eagle River profit allowance of 50* per gallon since this 
is the only Eagle River contract item that has remained constant. Wiey 
refuse to go further. 

They will accept escalation for Items 5 and 6 as established on June 29, 1976, 
at a rate of 10% for the year without question. If we insist on a larger 
figure it will have to go to their corporate economist. 

SUMMARY 

From the above comments it is apparent that documentation is needed as follows: 

1. Raw Materials: 

a) Material Balance for Methylene Chloride 
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2. Utilities 

a) Unit cost for 3rd quarter for all components. 

3. Operating Labor 

a) Present operating labor cost - for 3rd quarter and for 
base for further quarterly escalation. 

b) Same for paclcaging labor. 

4. Maintenance '~' 

a) Same as for 3 a . cJx)ve. 

5. Miscellaneous Operating Expenses 

6. Administrative Overhead 

a) Documentation to support inflation if we want more than 10%. 

7. Waste Disposal 

They accept our proposal to invoice them at the actual cost. 
They expect we will use the lowest cost disposal compcuiy. 
They do not wemt us to be putting additional material into 
Pollution Controls. 

q./, ^^/..>< 
/.John J. O'Neill 

JJO/cm 

cc: R. A. Guidi 
J. W. Shacklefor( 
D. H. Palmer 
R. Fabian 
K. Dale • 

^ 
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V E R T A C C O N S O L I D A T E D 
A MEMBER OF THE V t n i A C [•'^I.IOr 

4 ^ SUITE 2414 .5100 POPLAR 
MEMPHIS. TN 381J7 

INTER-OFFICE CORRESPONDENCE 

TO: 

SUBJECT: 

R. A. Gu id i 

PRODUCT 10 CONTRACT 

FROM: 

J . J . O ' N e i l l 

DATE: 

August 19 , 1976 

REPLY REQUESTED BY (DATE! 

Attached is a full report of the August 17 meeting at DuPont on subject. 

(1) Raw Materials 

DuPont will pay for all methylene chloride consumption, effective 
July 1, 1976, if we establish by a competent material balance 
study, that it is needed for the process and is not being wasted 
due to Inadequate recovery equipment, improper operation or im
proper material handling. 

At the projected output of about 70,000 gallons per month we face 
the following problem: 

Founds of Methylene Chloride paid for by DuFont A9,000 
Founds of Methylene Chloride lost at 1.0 lb. i gal. 70,000 

Founds not paid for 21,000 

21,000 X $0.1975 $ A147/MO. 

Should the material balance study establish, for example, that 
0.8 lb/gallon is consumed, our unrecovered cost, until we stop losing 

the solvent will be $ 2765/month as of July 1. 

The following action is a must on the highest priority. 

1. Establish Material Balance Procedure 
2. Collect Data 
3. Establish "cons\imption" and identify points of 

loss. 
A. Eliminate loss or pay for the extra solvent. 

(2) Utilities 

(3) Operating Labor 

(4) Maintenance 

DiiFont a c c e p t s e s s e n t i a l l y a s claimed by Eagle River . 
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MEMO 
Product 10 Contract 
Page 2 

(5) Miscellaneous OperatinR Expense 

(6) Administrative Overhead 

DuPont claims it contracted with Eagle River on the basis that costs 
1 - 4 were to be set after start-up and that they are escalatable. 

DuPont further claims its contracted, as is its custom, for fixed 
costs 5 and 6 as proposed by Eagle River and agreed to at contract 
signing and that they are not negotiable. They do agree to provide 
an inflation factor of 10 % for the next twelve (12) month period. 

The significance of this is as follows: 

ITEM Prig. Contract Rev.6/29 Proposed 8/17 
5. Miscellaneous Operating Expense 

Supervisors and Clerical 
Operating Materials 
Laboratory 
Shipping and handling 

Sub Total 

6. Administrative 0/H 

916 
241 

1,266 
2.958 

$ 5,381 

6,183 

$ 

3,000 
1,000 
5,000 
400 

9,400 

6,800 

8,610 
1.000 
5,264 
900 

$ 15,774 

8,370 

Total $11,564 $16,200 $ 24,144 

DuPont contends it gave up $4,636 of its planned monthly profit on the 
6/29 revision of which, $1,497 was for a day supervisor which they accepted. 
They Insist that if our Item 5 and 6 costs have gone up, the difference, 
over that accepted by them on 6/29 should be out of our profit of 50 cents 
per gallon - ($35,000 per month). If we accept this position our contract 
profit will be reduced by $ 7,444 per month (they have accepted $500 for 
packaging supplies). Our "new" profit would be $27,556 per month or 
39.4 cents per gallon. 

Summary 

At 70,000 gallons per month our scheduled profit of $35,000 will be reduced 
by about $7,500 for excessive miscellaneous costs and overhead and $3,000 -
$4,000 for methylene chloride losses. 

In addition to the methylene chloride study a determination must be made as 
to the proper supervisor, clerical, and management costs to properly sustain 
Eagle River at its present sales level. 

a//:^: 
J ^ . 0' Nelll 

JJO/gn 

r r : T). P s l m f r - T. W. r^lvnrVr'T Frir-I 
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Eagle River C^hemical Corp. 
Highway 242 

WEST HELENA. ARKANSAS 72390 

JANUARY 6 , 1977 

To: J . W. SHACKELFORD 
FROM* LARRY CONAWAY 

SUBJECTi LAB MONTHLY R E P O R T , DECEMBER, 1976 

. BASALIM 

ALTHOUGH EAGLE RIVER LAB HAS ALL THE NECESSARY ANALYTICAL 
EQUIPMENT AND MOST OF THE REOURED BASF ANALYTICAL METHODS, 
WE WOULD REQUIRE 3-4 WEEKS TO PREPARE FOR BASALIN STARTUP 
AFTER RECEIPT OF^KEY ADALYTICAL STANDARDS & CURRENT ANALYTI
CAL METHODS FROM^BASF. THIS TIMESPAN WILL ALLOW US TO FIT 
THE ANALYTICAL METHODS TO OUR INSTRUMENTATION, CALIBRATE 
OUR METHODS 6 VERIFY THAT THE SYSTEMS ARE FUNCTIONING PROPERLY, 

II. nnNB/nCA/PRnPANTI 

NO ACTIVITY. 

III. LANNAT£ 

Q.C. AS USUAL. TOTAL OF 293 SAMPLES ANALYZED IN DECEMBER. 
REFER TO ATTACHED PRODUCT 10 ANALYTICAL SURVEY SHEET FOR 
STATISTICAL DETAILS. NOTE THAT % METHOMYL A N A L Y S I S INDICATES 
LITTLE INCREASE FROM III B -V SAMPLES. T H I S CAN BE INTER
PRETED TO INDICATE THAT THERE IS LESS CONCENTRATION OF 
PRODUCT OUE TO EVAPORATION OF METHANOL SOLVENT DUE TO SWEEf 
ON TANKS. PROBABLY COOL WEATHER HAS REDUCED METHANOL E V A P O R A 
TION RATE;IN ANY EVENT, CONSERVATION V E N T S ON T-109 fc T-:io 
WILL HELP T H I S SITUATION WHEN WARM WEATHER COMES AGAIN. . THE 
EXPENSE WILL BE NEGLLBLE I WILL PAY FOR ITSELF BY VIRTUE OF 
MORE GALLONS OF LANNATE DUE TO L E S S EVAPORATION OF METHANOL. 

RATHER THAN SAMPLING MTAAO SLURRY TANK FOR % MTAAO AND 
ADJUSTIING METHYLENE CHLORIDE EXTRACT SOLVENT AMOUNT P R O 
PORTIONATELY TO REDUCE LOSS OF EXCESS MECL2 *^ '^'^^ STONE 
RECOMMENDED TO DUPONT, AL ROHRER OF DUPONT RECOMMENDS THAT 
WE CONCENTRATE OUR METHYLENE CHLORIDE EXTRACT. TO APPROXI
MATELY 28% MTAAO BY WEIGHT PRIOR TO METHYL ISOCYANATE ADD
ITION. HE RECOMMENDS ALSO THAT WE KEEP A CONSTANT CHARGE 
AMOUNT OF SLURRY INDEPENDENT OF MTAAO CONTENT. AND THAT WE 
USE ALSO A CONSTANT AMOUNT OF MECL2 ^^ ^^^ EXTRACTION. HIS 
RECOMMENDATION IS BASED ON THE ASSUMPTION THAT THE MECL2 LOSS 
IS VIRTUALLY ALL IN THE VACUUM STRIP STEP ANO, IF THERE IS 
LESS MECL2 GOING INTO THE STRIP STEP, THE LOSSES OF MECL2 
SHOULD BE LOWERED. AL ' S RECOMMENDATION IS S0U>/D IN MY OPINION 
AND WOULD AVOID AN EXTRA OBNOXIOUS SAMPLE AND ASSOCIATED 
WORKLOAD FOR THE LAB. THIS COULD BE DONE ON A PLANT TEST 

AB0000083147/1 



# 

BASIS VERY EASILY TO VERIFY ITS UTILITY. 

IV. NBE 

TOTAL OF 453 NBE PROCESS SAMPLES ANALYZED IN DECEMBER-WRITER 
CONFERRED WITH MO8IL MT. PLEASANT LAB ON CBE ANALYTICAL 
METHOD IMPROVEMENTS. A LONGER COLUMN APPEARS TO BE THE SOL
UTION. T H I S COLUMN WILL BE ORDERED. NO GRIEVOUS.PROBLEMS 

IN THE LAB. 

V. THIQPANQX 

133 SAMPLES ANALYZED FROM THE TFX PLANT IN DECEMBER. NO PAR-
• TICULAR PROBLEMS IN THIS LAST TFX CYCLE (FOR AWHILE). REFER 

TO JoE PORTER'S REPORT FOR STATISTICAL DETAILS. 

VI. CUSTOM WORK 

NONE IN DECEMBER, MEA DISTILLATION SCHEDULED FOR MID-JANUARY. 

VII. FACII TTrF.q 

LITTLE ACTIVITY OTHER THAN HOUSEKEEPING. LAB SUMP PUMP NOT YET 
INSTALLED, DRY INSTRUMENT AIR NOT YET ROUTED TO LAB. FLOOR 
STILL NEEDS PAINTING. 

VIII.. WASTEWATFR/AIR/I AR 5;AFFTY 

REFER TO JOE PORTER'S REPORT FOR ENVIRONMENTAL INI^ORMATION. TFX 
DEEP-WELL INJECTION WASTE ANALYZED ANO FOUND TO BE OVERSATURATED 
WITH SALTS WHICH MAY INTERFERE WITH TRUCK LOADING/UNLOADING. 
WRITER DISCUSSED THIS PROBLEM WITH JOHN MILES AND JOE PORTER AND 
SET UP A DILUTION STUDY ON A LAB SCALE. FINDINGS WERE THAT EVEN 
WITH A 25X DILUTION, WASTE SOLIDS FORMED AT lO'C. IT WAS THEN 
DETERMINED THAT HEATING OF WASTE IN TRUCK MIGHT PREVENT TROUBLE
SOME SOLID FORMATION. NO ACCIDENTS IN LAB IN DECEMBER, 

IX.. MISCELIANEPUS 

P-10 COOLING TOWER FUNCTIONING FAIRLY WELL BUT NEEDS THE 
FOLLOWING CHANGES* 

1. HELENA WATER SUPPLY 

2. THOROUGH CLEANING OF BASIN WITH A GOOD CENTRIFUGAL PUMP AND 
HOSE (BASIN WAS PARTLY CLEANED OF DEBRIS OUT PROBLEMS WERE 
ENCOUNTERED WITH COLLAPSING HOSE. LOW SUCTION PUMP). 

3. INSTALLATION OF CYCLIC TIMERS AND NEW CHEMICAL FEED PUMP 
HEADS SO THAT CONCENTRATED CHEMICALS MAY BE ADDED OVER LONG 
TIME PERIODS WITHOUT REFILL. 

THE WORST PROBLEM WE.NOW HAVE WITH THE COOLING TOWERS IS THE 
DEBRIS IN THE BASINS WHICH CLOGS UP HEAT EXCHANGERS AND PROVIDES 
SITES FOR SCALE GROWTH AS A RESULT OF HIGH HEAT AND IMPEDED FLOW 
OF WATER. 
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BOILERS NEED CLOSER SCRUTINY AND-

1. FILMING AMINE ADDED TO PREHEATER WATER (MORPHOLINE) 
WATER. 

2. HIGHER PREHEATER WATER TEMP TO REMOVE'MORE DISSOLVED 
OXYGEN AND AVOID CORROSION PROBLEMS. 

3. REGULAR ANALYSIS SCHEDULE. 

SEE ATTACHED PERSONNEL TIME SURVEY, 98 SPECIAL ANALYSES PERFORMED 
IN DECEMBER. 

X. OBJECTIVES FOR .lANDARY. ic,77 

A. BOILER ANALYTICAL SCHEDULE -

B. FINISH RAW MATERIAL SPEC SHEETS ( 3/4 COMPLETE NOW) 

C. PAINT LAB FLOOR 

D. PREPARE FOR PROPANIL 

E. ASSIST IN TIMER AND CHEMICAL PUMP SET-UP FOR P-io COOLING TOWER. 

AB0000083147/3 



LAB HOURLY PFRSDNNFL SURVEY 
DECEMBER,1976 

• I. • REGULAR TTMF 

1400 REGULAR HOURS SCHEDULED EXCLUDING HOLIDAY/VACATION VS. 1360 HRS. 

120 REGULAR HOURS SCHEDULED FOR VACATION VS. 120 HRS. TAKEN 

.;;; 320 REGULAR HOURS SCHEDULED FOR 5 HOLIDAYS VS. 320 HRS. GIVEN 

"'YOT/IL- /'TST^REGULAR HOURS SCHEDULED VS. 1800 HRS. ACTUAL 

•>• II. DVERTIMF 

:'- , 24 HOURS O.T. SCHEDULED FOR BLOOD TEST/MTG VS. 13.5 HR. TAKEN 

HOURS O.T. SCHEDULED FOR ILLNESS VS. 48 HR TAKEN 

80 HOURS O.T. SCHEDULED FOR 6TH DAY VS. 80 HR TAKEN 

280 HOURS n.T. SCHEDULED FOR 5 HOLIDAYS VS. 280 HRS. TAKEN 

^ 105 HOURS O.T SCHEDULED FOR SHOWERS VS. 96.5 HRS. TAKEN 

120 HOURS O.T. SCHEDULED FOR VACATION VS. 120 HRS. TAKEN 

-609 TOTAL HOURS O.T. SCHEDULED VS. 63^ HOURS ACTUAL 

CCl J . MILES 
J . PORTER 
R. WEST 
L. CONAWAY ( 2 ) 
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/ERTAC, NMC Z A 
TO 

'"" • iS( 
w 

/ i / ^ . 

SUITE 5414 • 5100 POPLAR 
MEMPHIS. TN 38137 • 901-767-6951 

o.><.Ji</ (^ t « . l i / f i t i t u ^ i . 
iN7£H-Uf t-ICE COHritSP0.^LLNv.c 

1 ^^ 1 

L. E. HARCROW 8. F. McAVOY 
''•• J . A. MITCHELL ^ - T W . ' SHACKELFORD 

UBJECT: DupQ„t Product 10 Agreement 

FROM: 

DATE- February 16, 1977 

' r. 
C P . BOMAR 

REPLY REQUESTED SY (DATE) 
» 

Attached is a copy of the February 11, 1977 amendment 
to the Product 10 Agreement as signed by DuPont. If 
you approve of this amendment, please indicate your 
acceptance in the space provided below and return this 
memo to me. 

The final signed Vertac copy will be circulated for 
your initials later. 

C. p . BOMAR 

A C C E P T E D : 

DATE 

/em 

CC: R. A. Guidi 
J . J . O 'Ne i l l 

• ^ . 
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V tmmr.Moa»i 

E. 1. DU PONT DE NEMOURS & COMPANY 
INCOHPORATR) 

WrLMiNGTON. D E L A W A R E 19898 

E N e R O Y #kND MATCRIAUS D E P A R T M E N T 

February 11, 1977 
MR. JOHN J. O'NEILL 
EAGLE RIVER CHEMICAL CORPORATION 
C/0 VERTAC CCWSOLIDATED 
5100 POPLAR - SUITE 2414 
MEMPHIS, TENNESSEE 38137 

Dear Mr.-O'Neill: 

Reference is made to the Agreement between our tv;o companies dated 
June 1, 1975 (hereinafter Agreement) relative to the manufacture of 
Lannate® L Methomyl. It is hereby mutually agreed to amend the 
aforesaid Agreement ih the following manner effective July 1, 1976. 

3. COMPENSATION - Delete this Article in its entirety and in lieu 
thereof ihsert the following: 

I 

3. COMPENSATION 

A. Manufacturing Costs - The manufacturing costs for 
Product 10 are summarized in Exhibit "C"» attached hereto 
and made a part hereof. All units of consumption (usage per. 
gallon) including number of operators are fixed for the 
period of Agreement. It is agreed that EAGLE RIVER may 
adjust costs as follows: 

1. Methylene Chloride - Invoiced monthly at actual 
cost to EAGLE RIVER based on agreed to consumption 
rates. ' 

2. Utilities & Operating Labor - Costs may be 
adjusted each January 1 or July 1 on sixty (60). 
days'' prior written notice to reflect actual 
increases or decreases in costs. 

I 

3. All Other Items - May be adjusted every 
twelve (12) months, effective July 1, based 
on actual increases or decreases in costs pro- • 
vided sixty (60) days' prior written notice of , i 
the adjustment is given to DU PONT. 

If EAGLE RIVER'S facilities are shut down at 
DU PONT's direction, DU PONT agrees to pay EAGLE 
RIVER as total compensation standby charges in 
accordance with Exhibit "C", 

I 

Th*»r'»'c a yWrtrW r \ 9 %\%i**rmm 
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It is understood that EAGLE RIVER will stand ready to 
operate the facilities 330 days per year with 35 
days downtime for plant maintenance and repair. • 
However, if EAGLE RIVER's facilities are-unavailable 
for Product 10 production for less than 330 days per 
year for any cause not directly attributable to 
DU PONT; then DU PONT will not.pay EAGLE RIVER any 
charges for any days less than 330 days per year 
that EAGLE RIVER is unable to produce Product 10. 

It is anticipated but not guaranteed that DU PONT 
will require EAGLE RIVER's services to manufactuzTe 
Produ.ct 10 under this Agreement for a period of 
approximately 24 to 36 months. During the term 
of this Agreement, EAGLE RIVER agrees to manufacture 
other products for DU PONT for a mutually agreed 
upon compensation or maintain, the facility on a 
stand-by bas.is until such time as DU PONT notifies 
EAGLE RIVER in writing that no further manufacturing 
will be required. DU PONT will continue to make 

^ amortization payments as defined herein until all 
such payments have been made or the Agreement is 
terminated as provided in Article 5. TERM OF AGREEMENT. 

B. Amortization Payments - DU PONT agrees to amortize 
a portion of the cost of EAGLE RIVER's facility as defined 
in Exhibit "E", as amended, attached hereto and made a part 
herdof, including the cost of associated equipment and the 
installation thereof. The amounts to be amortized shall be: 

t ' 

1. $1,250,000 - DU PONT will amortize said sum over 
a period of five (5) years, payable in sixty (60) 
successive monthly installments v/ith first payment 
madti September 1975- Monthly payments shall be 
equal to an amount sufficient to amortize a note of 
$1,250,000 bearing interest at a rate equal to the 
,prime interest rate charged by the First National 
Bank of Phillips County, Helena, Arkansas,.or 
ten (10) percent per annum, whichever is lower. 
Each installment shall be one-sixtieth (1/60) of • 
$1,250,000 plus applicable interest on the 
unamortized balance. DU PONT will have the option 
to pay the uneunortized balance at any time without 
charge for accelerating payments. DU PONT acknowl-
edges and has agreed to EAGLE RIVER assigning its , 
rights to said amnrti Titirn pfliiirjnts as secruity for 
a loan to finance the construction herein covered. 

AB0000065817/3 
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2. $72,000 - DU PONT agrees to pay directly to ' ^ ^ i ^ ^ - l ^ 
EAGLE RIVER an amount not to exceed seventy-two A/J>J^ \^,.A.^ 
thousand dollars ($72,000) for additional equip- ,»<i jf«̂ V 
ment that will increase EAGLE RIVER'S capacity jlr** " jJJr 
to 1.2 million gallons of Product 10 per year. -. ^ 
DU PONT will pay the $72,000 over a two (2) year 

/ period in twenty-four (24) equal monthly payments. 
First payment was made in June 1976. 

C. Add-On Charge - In addition to all other costs, 
DU PONT agrees to pay EAGLE RIVER an add-on charge of 
$0.50 per gallon for the first one (1) million gallons of 
Product 10 produced in any contract year and $0.'25 per 
gallon for every gallon of Product 10 produced over the 
initial one (1) million gallons in any contract year. The 

i add-on charges are firm until July 1, 1977. Thereafter, 
either party may request annually to renegotiate -the add-on 
charges with thirty (30) days' prior written notice. 

All other'terms and conditions remain the same. 
I 

• Please signify your acceptance of the above by signing in the space 
provided below and returning the copy marked "WILM. B«M DEPT. COPY" 
to H. E. Burman. 

Very truly yours, 

E . I . /DU)PONT DE, NEMOURS AND COMPANY 

^ ^ 

• ' T I T ^ ^ / . ^ I^es l f i en t and Genera l V S i ^ ^ S " , 

• ^ITLE g r ^ ' - -T.V.riQlo D e p a r U u m ^' 

DATE ^J l 'U^ . ' . -y . /^J<f7l '. ^ 

ACCEPTED: * '</ <\ 

VERTAC CONSOLIDATED ( 

BY "' . 'i 

TITLE . ' ' i 

DATE 

AB0000065817/4 



EXHIBIT "C," 
For t h e P e r i o d : 7 / 1 / 7 6 - 1 2 / 3 1 / 7 6 

Manufc»i.-f-iruiq C o s t / F r o d u c t 10 

' 1 ; , . ; RAW MTERIAL USAGE 

E l e c t t f i c i t y 
S t e a n 
Water 
Ni-fcroc en 
Natvirs 1 Gas 

Sub 

- y. S l u r r j * (as 100% MTAAO) 
_-H«;"» "Methyl I s o c y a n a t e 
. .•,' ': Methariol 

•̂4, Hethyljene C h l o r i d e 
• • • ' . ' • - . ' . • - - • • 

2 .1 UTILIMES : 

I b t a l 

OPERATING LABOR 
Opc^rating 
Packaging ^ 

Sub tTbtal 

.4. MAIMTENANCE 
Repair Labor 
Maintenance Mat. 

• Maintenance O/H 
- Sub Total (' . 

5. MISCELLANEOUS .OPERATING 
EXPENSE 

' Supervision & Clerical 
Operat^lng Materials 
Laboratory 

" . • Shipping & Handling 
SubrTotal 

6. '.• ADMINISTRATIVE O/H 
Sub'Ttotal 
I . •• . 

7. WASTE DISPOSAL 
Sub-Total 

TOTAL 

g a l l o n s / y c 2 r 

.USAGE 
• PER 

GALLON 
' 

1 .33 . 
0 . 7 5 
5 , 2 5 . 
0 . 7 0 ( 2 ) 

- 1 .72 KWH 
. 1 3 . 1 0 l b s . 

\ 4 . 1 5 g a l . 
7 . 5 5 SCP 

876 MSCF(3) 
-

' 

i. 

* 

cerjacity § 

UNIT 
. COST 

$ 
: 

' 1 ^ 

• 0 . 1 9 7 5 

! 
0 .02900 
0 ,00175 
0 . 0 0 0 5 3 
0 .00367 
O.BIOOO 

-

. 

. 
: 

t 

I 

; 

f 

1 

* * 

330 day /year o p e r a t i o n 

VARIABLE 
COST/GALLON 

$ 
f 

• 

^ 0 .13825 

1 

0 .04988 
• 0 . 0 2 2 9 3 

0 . 0 0 2 2 0 
0 . 0 2 7 7 1 

-
0 .10272 

0 .08000 
0 .06000 

*" 

, 

0 . 00550 

0 .00550 

-

(4) 

$0 .32647 

. , FIXED 
COST 

. PER: MONTH 

' i 

1,500 
740 
200" 

. 450 
710 

3 ,600 

1 0 , 3 0 5 
4 , 8 0 0 

1 5 , 1 0 5 

4 , 5 0 0 
4 . 5 0 0 
2 , 0 0 0 

1 1 , 0 0 0 

3,150 
i,o5o 

i 5 ,250 
9oa 

10,350' 

7 , 1 4 0 

H 7 A 9 5 

t. * 

1 ; 
• • 

i 

1-

tf 

%. 
f 

i 

\ 

1 
\ • 
1 
I 
3 

1 

•1 

1 

r 

i 
» 
1 

1 

1 

i 
i 
i 

• * • • • 

:it - ' 

(1) 
STAND-BX 

COST/MONO^ 

'•:-.^:i^>K'# 

Ntet B i l l l i i i 

..̂ l̂̂  
• • • - • . = s ^ 

• 450^"'.?-'-
5..-.r 

450. : : 

• " • ' i 

2 , 5 5 5 , 
'« '*' 

... - t 
• 

U 
1 
1 . 

2 , 1 0 0 . | 
'1 

I 

2 , 1 0 0 ' . [ 

1 ,838, 

3 , 9 3 8 

4 , 2 0 0 
,-

$13 ,243 ! 
k 

(1) 
(2). 

(3) 
(4) 

For declared six months (min.} period; charge for shorter periods will be' negotiated. ' 
Subject to retroactive adjustment to 7/1/76 upon establishing consunption by material | 

balance. , . . • - • , -• 
Monthly consumption. . 
R> be' billed at cost from mutually acceptable disposal companies , but not to exceed-, 
$0i28 per gallon of Product 1 0 . . ! ' 
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EFFECTIVE JULY 1 , 1 9 7 6 
E X H I B I T " C " 

F o r t h e P e r i o d ; 1 / 1 / 7 7 - ^ / 2 0 / l l 
MflnnrLi«/Lu;" = !iq__Cost/22'r«3uct J ^ 

1.,:00,00(} g a l l o n s / y e a r r.iv..-icity § 330 d a y / y e a r o p e r a t i o n 

USAGE 
PER 

GALLON 

UNIT 
COST 

% 

VARIABLE 
COST/GALLON 

$ 

,FlXEfa • 
COST 

PER- MONTH $ 
STAND-

COST/MO> 

; ! l . RAW MATEKIAL USAGE 
• S l u r r y (as 10o \ MTAAOJ 
..»-• Methyl) I s o c y a n a t e 

i' , Methafijol 
I*-. MethyLene C h l o r i d e 
..-• '.- il 
l:^, . UTlLlijlES 

'<'s.'/'' E l e c t r i c i t y 
•I '»• Steain'.[ 
;.'. n Water ^̂  

" Ni t rogen 
. " Naturf(l Gas 

\ ' Sub ;To ta l 

' 3 . OPERATING LABOR 
..J .' Opera^UJig 

- Packaging 
i . SubjlTotal 

MAINTENANCE 
Repai r Labor 
Maintenance Mat. 
Maintenance O/H 

1.33 
0 . 7 5 
' 5 . 2 5 
0 . 7 0 ( 2 ) 

1.72 KWH 
1 3 . 1 0 l b s . 

4 . 1 5 g a l . 
7 .55 SCF 

876 M S < : F ( 3 ) 

0 .1975 

0 . 0 3 0 9 9 
0 .00 3 3 4 
0 .0005 6 
0 .00367 
1 . 1 3 8 0 0 

0 .13825 

0 . 0 5 3 3 0 
0 .0 .4375 
0 .002 32 
0 .02771 

0 . 1 2 7 0 8 

0.08000 
0.08000 

Sub)Tota l 

3,887 

10,820 
5.280 

1&. 1 0 0 

4 , 5 0 0 
4 , 5 0 0 
2 , 0 0 0 

1 1 . 0 0 0 

. » . ' • . 

1,500 
740 
200 
450 

997 

: Net BiU 
J , 

450 

450 

2 ,555 

2 ,100 

• 5 . MISCELLANEOUS OPERATING 
EXPENSE 

S u p e r y i s i o n fi C l e r i c a l 
, - Ope ra t i ng M a t e r i a l s 

Labora to ry 
Shipping & Hcmdling 

SubilTotal 
. . . i l 

0.00550 
3 , 1 5 0 
1 ,050 
5 ,250 

900 

2 ,100 

1,838 

0.00550 10/350 3,938 

ADMINISTRATIVE O/H 
Sub To ta l 

, -7. WASTE' DISPOSAL 
Subjl To t a l 

i i 
' I 

I 

1̂  
TOTAL 

(4) 

7 ,140 

$ 0 . 3 5 0 8 3 ^ •^Af l ,477 

4,200 

I $13 ,243 

(1) For d e c l a r e d s i x n o n t h s (min . ) p e r i o d ; c h a r g e f o r s h o r t e r p e r i o d s w i l l be n e g o t i a t e d . 
(2) S u b j e c t t o r e t r o a c t i v e a d j u s t m e n t t o 7 / l / ' 76 upon e s t a b l i s h i n g c o n s u n p t i o n by m a t e r i a l 

b a l a n c e . 
(3) Monthly consumpt ion . ' 
(4) To bh b i l l e d a t c o s t from m u t u a l l y A c c e p t a b l e d i s p o s a l c o m p a n i e s , b u t n o t ItO e x c e e c 

$Cw28 pep g a l l o n of P r o d u c t 1 0 . . *" 
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Effective January 1, 1979 

EXHIBIT "C" 

For the Period: 1/1/79 -. 6/30/79 

Manufacturing Cost/Product 10 
1,200,000 gallons, year capacity @ 330 day/year operatidn 

RAW MATERIAL USAGE 
Slurry (as 100% MTAAO) 
Methyl Isocyanate 
Methanol 
Methylene Chloride 

UTILITIES 
Electricity 

• Steam 
Water 
Nitrogen 
Natural Gas 
Sub Total 

OPERATING- LABOR 
Operating 
Packaging 

Sub Total 

MAINTENANCE 
Repair Labor 
Maintenance Mat. 
Maintenance 0/H 

Sub Total 

USAGE . 
FER 

GALLON 

1.33 
0.75 
5.25 
0.70 

1.72KWH 
13.10 lbs. 
A.15 gal. 
7.55 SCF 

876 MSCF (2) 

UNIT 
COST 
$ 

0.2450 

0.03161 
0.00373 
0.00058 
0.00395^ 
1.31200 

VARIABLE 
COST/GALLON 

k 0.1715,-

0.05437 
0.04,886 
0.00241 
0.02982— 

0.13546 

0.08800 
0.08800 

FIXED 
COST 

PER MONTH $ 

1,530 
826 
208 
450 

1,149 
4,163 

11,902 
5.808 

17,710 

4,95a 
4,700 
2.200 

(1) 
STAND-1 
COST/MOl 

Net Bi: 

450 

450 

2,555 

11,850 2,100 

5. MISCELLANEOUS OPERATING 
EXPENSE 
Supervision & Clerical 
Operating Materials 
Laboratory 
Shipping & Handling 
Sub Total 

AI:HINISTRATIVE O/H 
Sub Total 

7. WASTE DISPOSAL 
Sub Total 

TOTAL 

0.01500 

0.01500 

(3) 

3,475 
1,050 
5,250 

990 
10,765 

7,140 

2,100 

1,838 

3,938 

4,200 

C0.40996 ) $51.628 $13.24^ 

'.'_) For declared six'months (min.) period; charge for shorter periods vill be negotiated 
'/^) Monthly consumption. 
v,j) To be billed at costs from mutually acceptable disposal companies, but not to exceed 

$0.23 per gallon of Product 10, including on-site disposal costs at Eagle River. ' 
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V E P T A C , INC. 
A ^it 

:vi\~'i 2^14 • 5100 POPLAR 
MEMPHfS TN 3B137 • 901-767-6651 y-

<4^ 
^r>t iA/ 

iNTtP FftCECORRESPCNOE^CE, 

-0 

"...B 

J . v%. 

\i 

S h a c k e l f o r d 

• " l 
FHOM 

^ 

f 

C. p . 

• 

DATE 

J a n u a r y 9 , 1>;S 

Bomar 

PEPLV BEOUESTEO BY (DA-'Ei 

Bill, this is just a reminder that we have escalated our charges 
-to ."uPont for the Lannate production in accordance with our contract. 
rtttached is a copy of Exhibit C outlining the new billing rate. 

While DuPont originally indicated -some degree of argument about the 
.avised ijilling, we have heard nothing further on this; therefore, 
you should proceed to use revised Exhibit C. 

^ i ^ 
/ X f 

c c : G. 
R. 
O . 

£1 a 

F . 
h . . 
F . 
A. 

Gamma1 
G u i d i 
M a t h e r 
Munoz 
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1 ^C 

_Zr. lZ>^ f̂̂ N C/^/fc/ry op 7̂ /hAjT X^ AZOUJ 

^ . . £ Z K ^ I ^ XT C l 

LU.c, 

a. ZH^o// 5.as 

r>. / ^ \ J I M. 

Z J h Z M . CiCLptfiJ C>0^y^^ C ^ ^ Z^L^liU^ 

ZyiiL^ V " ^ / ^ ^ A ^ ô riZf c m ^ uZmĤ  

^^5 
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A . ^ J U U ^ . O 5 .0/5 

c. 6 ^ * : ^ .O0Z2. . 0 0 / 0 

:i>. A/2. • ô "̂  .cofs. 

^XSLJCZULCAJ:^ . . Z) - ' — 

f ^ y i ^ c ^ - 5 0 ; / 0 / - Z U ^ r ^ ^ ^ t ^ 

\JayiZcJlJ^ O ^ . y V i ^ & . . C ^ a y C : 6 ^ ( U n . ^ 

\ . u ^ ^ U<r^ 6.6/ A /Z. f ' ^ ' ^ ^ 

ZU. cLjJLZ^<nJ 300 /UP J ^ i L X ^ 

JZ!S ŷ ŵ̂ fû irv̂  /Z&a î̂  y^uJZtSî &A _ 
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JZJL>*^ u t^y iZcJ^t^ CcnJCT 

/ ^ 4 * t f ^ o / /O^OOQ S c F " ^ U ^ -^»^Zc£>,. ... 

y y \ ^ 
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A . ^ ^ ^ i ^ ' ^ ^ o / Z ^ ^ ^ ^ ^^f^crv _ 

^ d i z J ? Co-J^ J&L *̂̂  Z ^ - i i ^ t ^ £!i£nnh^, __ 

JL<JLJJ^ ; ^ Z J ^ (z^h) 

^ . S iMLtM/t4</0^ i cJlyi^Ui^f — ^ ^ / * * - c ^ l s ^ ^ Af-^fZ^-x 6?l<^^. 

CiXJU,4^. CLCc^nA^^Zt:^ L < y i Z ^ cce^iZcZl 

kBommf>sii-3ii> 



(Z5 . ( V ^ / / ^^ufJitZvc-cin^ ^ fan . 

^- % u f f ^ f Zju^MZa - A^^c£L^ / H J C . . . . ^Z<^ 

"7 C~^U*^.^yp^.'l<XA2z^^^ ^Afi^t^l^lo.*^ ^ 

<̂ <̂»r7Z' c ^ A-a£v'nUr*-<xA A-v«xu txCfc f 

y^^^z) 
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V E R T A C , INC , 

J 1 t OuimCr^t 

suir: p-iid • 5-00 nciman 
' '^*'*^ Z / a ^ h r ^ ^ >H 

INTER cr-l-ICE Cai-iRESPONOtNCE 

M^r>UAf r 

TO 

J . 

SUBJECT 

W. Shacke l f o rd 

J 
TROM 

^ 
^ 

c. p . 

DATE 

J a n u a r y 9, 1979 

Bomar 

l-ePi.T l-C".-L":GTED DY (DATE 1 

Bill, this is just a reminder that we have escalated our charges 
to DuPont for the Lannate production in accordance with our contract, 
Attached is a copy of Exhibit C outlining the new billing rate. 

While DuPont originally indicated some degree of argument about the 
revised billing, we have heard nothing further on this; therefore, 
you should proceed to use revised Exhibit C. 

/ t s 

cc ; 

cU6. 
G. B. Gammal 
R. A. G u i d i 
G. P . M a t h e r 
E . A . Munoz 
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Effective January 1, 1979 

EXHIBIT "C" 

For the Period: 1/1/79 - d l ^ Q / l ^ 

Manufacturing Cost/Product 10 
1,200,000 gallons, year capacity @ 330 day/year operation 

1. RAW MATERIAL USAGE 
Slurry (as 100% MTAAO) 
Methyl Isocyanate 
Methanol 
Methylene Chloride 

2. UTILITIES 
Electricity 
Steam 
Water 
Nitrogen 
Natural Gas 

Sub Total 

3. OPERATING LABOR 
Operating 
Packaging 

Sub Total 

4. MAINTENANCE 
Repair Labor 
Maintenance Mat. 
Maintenance 0/H 

Sub Total 

5. MISCELLANEOUS OPERATING 
EXPENSE 
Supervision & Clerical 
Operating Materials 
Laboratory 
Shipping & Handling 

Sub Total 

6. AIM INISTRATIVE 0/H 
Sub Total 

7. WASTE DISPOSAL 
Sub Total 

TOTAL 

0.08800 
0.08800 

11,902 
5,808 

17,710 

4,950 
4,700 
2,200 

11,850 

0.01500 

0.01500 

(3) 

i i A t y > 

u.S AGE 
PER 

GALLON 

1.33 
0.75 
5.25 
0.70 

1.72KWH 
13.10 
4.15 
7.55 

876 MSCF 

lbs. 
gal. 
SCF 
(2) 

0 

0, 
0, 
0. 
0, 
1, 

UNIT 
COST 

$ . 

-
-

.2450 

.03161 

.00373 

.00058 

.00395 
,31200 

VARIABLE 
COST/GALLON 

$ 

0.1715 • 

0.05437 
0.04886 
0.00241 
0.02982 

-
0.13546 

FIXED 
COST 

PER MONTH $ 

• 

1.530 
826 
208 
450 

1,149 
4,163 

(1) 
STAND-BY 

COST/MONT 

Net Bill 

450 

450 

2,555 

2,100 

3,475 
1,050 
5,250 

990 
10,765 

7,140 

!51,628 

2,100 

1,838 

3,938 

4,200 

vf$13^3 

(1) For declared six months (rain.) period; charge for shorter periods will be negotiated. 
(2) Monthly consumption. 

(3) To be billed at costs from mutually acceptable disposal companies, but not to exceed 

$0.28 per gallon of Product 10, including on-site disposal costs at Eagle River. 
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^ L « ^ A * SUITE 201 

INTER-OFf ICE COnneSPONOENC-

a • 5100^0P ' . *D 
MEMPHIS. TN 38)37 • 901-7ii7.6651 

TO: 

SUBJECT 

, > 
1 V 

Bomar 

, 

FROM 

L.E. 

1 

DATE: 
11-6-78 

Harcrow 

REPLY REDUESTEDBrmATEJ . 

• > 

The price of Methylene Chloride as of November_8th will be $.245/lb., 
an increase of $.0125. The delivered price to Eagle River will be 
as follows: 

. 'V-l 

• 3 . 
>-l.

l l • 
J . 

f> -

V * ; . 

MATERIAL COST ^-"- . " ' - i - -

FREIGHT ($JJ3*=Eg. of $.02=) 

MISC UNLOADING CH/^GES 

TOTAL DEL'D PRICE 

•to 

Per LB. 

$.24500 

$.01490'• 

$.00125 

. • : > : i t > i - j 

$.26115 X.7 « . / ? - 2 ^ ' 
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LBAyvaTe U 
E.a«^le "{ 

MONTH END INVENTORY REPORT 
PERIOD 7-2S'Se THRU 

«CONSUMPTIONS; 

6'%SZ'J 
/to 

Com/r%. 

ZOldf-j 

fAeUiHol 

gtSZ'fa 

Dru»<t 

f(ew. 
2.0 l<Bg 

Ky.f(o 
240faC> 

A. STOCK LAST REPORT / J . / /7 n*\ ZS^O 
B. RECEIPTS 
C. CONSUMPTION 

7 l O £a«J4«c rff" 

^ ^ ^ ^ ^ .LLilfLL 
STOCK THIS REPORT 

A. STOCK LAST REPORT 
B. RECEIPTS 
G. CONSUMPTION 
D. STOCK THIS REPORT 

4 T ^ 1 0 

tttL 
Ayi^L 

C A P * -po.̂  

^ . 0 0 0 
/ k » e o 

^ . . 4/^ 

v^« 
•Z'^OO 

4T1H0 
f^ '̂l 

5CT,|. 

Pa:U 
30(5»|. 

'byumt 

ta<»84 
M)rAs0e/Ye 

<S(9 
:S-5-^^^ 

3 

1 
'CONSUMPTIONS; 

A -f B - D " C 

A. 
B. 
C. 
D. 
E': 

»»PRODUCTIONS: 

STOCK THIS HEPORT 
SHIPMENTS 
RECEIPTS 
aiTOCK LAST REPORT 
PRODUCTION 

C ^ S O l 

- * -
•7lJf» 

lo.3i-J 
<y.̂ 7'j> 

ẑ 
7,3Vz-

— * ^ 
l i ^ f ^ 

5Q..I. 30Q4I . ^ S € ^ L 

34L 

^ * -
3</^ 

''PRODUCTIONS 

A + B - (C -̂ D) «» E Qj--^j^''^^ 
> ^ 

Liiii 
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VERTAC CHEMICAL CORP. 
JOURNAL VOUCHER 

Account Nam* 
Account Number 

Subild. Control 

Subtidiary Ladgor 

Dabit Cradit 

Ganaral Ledger 

OabH Credit 

^^ ^ Vxi; -=»r 

i ^ f t A.' <J /fi3ilf7 a-J 

\^^r^ :)'L-^M, 
^ 
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WB^ 
EtTM.'tSED'SOi 

E. I. DU PONT DE NEMOURS S COMPANY 
iNCOnPORATrO 

HOUSTON PLANT 

P. O. Box 347. LA PORTE, TEXAS 77571 

n i O C H e M I C A L S O t P A R T M E N T 

cc: J.W. Shackelford 
I*, Conaway 
G. Mather 

Houston Plant 
July 22, 1976 

John Miles 
Production Superintendent 
Eagle River Chemical Co. 
West Helena, Arkcinsas 

Product 10 Safety Information 

To assist you in the safe manufacture of Product 10 the following 
information is attached. 

1) Letter by S.I. Gleich to S. Parker describing Product 10 
safety precautions. 

2) A portion of -the Union Carbide "Product Information" booklet 
concerning methyl isocyanate handling and safety measures. 

3) Material Hazards Cards for methanol, methylene chloride, 
MTAAO, and "Lannate" L. 

4) A paper entitled "Infoarmation for Physicians Regarding 
Symptomatology and Treatment in "Lannate" Methomyl Insecticide 
Poisoning Cases". 

The first two items were previously transmitted to you. Both 
are thorough and require no further explanation. 

The hazards cards provide a quick and concise safety guide for 
materials you use in making Product 10. I suggest you keep these 
cards handy for use by personnel involved with "Lannate" L. 

Item 4 of the above list contains information for a physician 
when checking for or treating a methomyl exposure. 

If you have questions about any of this material, please call. 

Sincerely, 

A.G. Rohrer 
Engineer-Technical 

AGR/pp 
Attachments 

- ruarn i r .1 .1 r H E M I S T R Y 
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E. I . DU P O N T DE MEP-IOU,=?S & C O M P A N Y 

HOUSTON PI-A.NT 

P. O. Box 347, LA PORTE, TEXAS 77S71 

jl^Y' ' / 

8 1 0 C H £ V l l C A l . i O t * » A R T . M E N T 
May 30, 1975 

/' -» 

Mr. Scott Parker 
Engineering Director 
Vicksburg Chemical Co. 
P- O. Box 3 
Vicksburg, Ms. 39180 

Dear Scott; 

Contained in this letter is toxicity infonnation, safety 
precautions to avoid methomyl exposure, and methods for treat
ment of persons v/ho are exposed. This information will be 
necessary to safely operate the Product 10 facility at Eagle 
River. -Please call with any questions. 

Sincerely, 

i/t^ 
S. I. Gleich 
Area Engineer - Technical 

Attachments 
SIGzps 
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PRODUCT 10 TOXICITY INF0Rf4ATI0N 

The information contained herein refers primarily to "Lannate"-
L (Product 10) and the hazards associated with handling it. 
V7e remind you, however, that methomyl is present, in solution, 
in several other process streams. 

These streams include the MCI extract from RiOl, the MCI solu
tion from RIO2 after MeNCO reaction and tha aqueous solution 
from RIO2 after solvent exchange. These process streams should 
be-handled with the same precautions as -the product-

Since methomyl is always in solution during the Product 10 pro
cess, workers will generctlly not contact the solid. 

A. Toxicity 

In pure form, methomyl is a granular solid. It is the 
active ingredient in Product 10 where it is dissolved 
in methanol and water. 

1. Oral-Pure Solid 

Methomyl is highly toxic and may be fatal if it, 
or its solutions are swallowed or inhaled. The 
oral LD^_ (of pure methomyl) to fasted white rats 
is about 20 mg/kg. There was no clinical evidence 
of cumulative toxicity when 10 doses of the chem-
ical were administered orally to male rats at 5.1 
mg/kg per day over a 14 day period-

2. Oral-"Lannate" - L 

"Lannate" - L is moderately toxic when taken orally-
It has an LDcn of 130 mg/kg when tested with male 
rats. 

3. Inhalation 

The acute inhalation toxicity of "Lannate" - L was 
determined by exposing male rats to an aerosol of 
the material for one hour. The ALC (approximate 
lethal, concentration) was found to be 0.17 mg/L on 
a methomyl basis. Because of-the very low vapor 
pressure of methomyl (5 x 10 mm Hg at 25"C) the 
toxicity hazard from methomyl vapors at room tem
perature is negligible. Vapors above "Lannate" - L 
will contain methanol, however. Methanol has a TLV 
of 200 ppm-

ADE00022367/3 



- 2 -

A. Tox ic i t y (Continued) 
. - • J Z ' i . " 

4. Skin and Eye 

Tha LD5Q of "Lannate"-L by skin absorption deteinoined 
by test with rabbits (intact skin), is 5830 mg/kg. 
"Lannate"-L produced no skin irritation or sensitiza
tion when tested on intact quinea pig skin at concen
trations up to 100% strength. Operating experience 
in our "LcUinate"-L packaging facxlita.es at Houston 
suggests that hot weather increases -the possibility 
that contact with "Lannate"-L will cause developmen-t 
of .exposure symptoms- This is probably because in
creased sweating opens the body pores more, and in 
turn increases exposure susceptibility-

Eye irritation tests with rabbits indicate "Larmafce" 
-L is irritating to the eyes and causes toxic symp
toms when 0.1 ml of the undiluted material is applied. 

5. Methanol Hazards 

The solvent methanol is a severe fire euid health haz
ard by itself. It's properties, discussed in MCA 
Safety Data Sheet SD-22, should be reviewed with, equal 
care to those shown in this letter for methomyl. Per
sonnel should be protected equally from methanol and 
methomyl exposures. 

B. Symptoms of Exposure 

Methomyl poisoning produces effects associated with anti-
chlorinesterase activity which may include weakness blurred 
vision, headache, nausea, abdominal cramps, discomfort in 
-the chest, constriction of pupils, sweating, slow pulse and 
muscle tremors. 

Operating experience has shown that the most prevalent symp
toms of methomyl exposure are constricted pupils (known as 
"little eye") and/or nausea. 

C. Treatment for Exposure 

In case of accidental contact, wash skin with plenty of soap 
and water. Avoid hot water. For eyes, flush with water for 
15 minutes and get medical attention. Remove and v?ash con
taminated clothing before reuse. Action should be taken 
imjnediately after exposure. Minutes separate successful from 
unsuccessful decontamination. 

ADE00022367/4 
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C. Treatment for Exposure (Continued) 

If the solution is swallowed, give a tablespoon of salt in 
a glass of warm water (warm soapy water may also be used) 
and repeat until vomit fluid is clear. Have the patient 
lie down and keep quiet. If he is not breathing, start 
artificial respiration immediately. Never give anything 
by mouth to an unconscious person. Call a physcian as 
soon as possible. 

If warning symptoms appear (Section B this letter), before 
the physician arrives, immediately swallow two atropine 
tcJblets (each 1/100 gr) ; thereafter, every 10 to 15 minutes, 
±.ak.& one atropine tablet (1/100 gr) until the throat becomes 
dry and the skin becomes dry cind flushed. Take additional 
tablets as necessary to maintain a moderately dry -throat and 
dry flushed skin until the physician arrives. 

We have attached a copy of the pertinent sec-tion from the 
"Lannate"-L product label for further details of treatment 
(Exhibit A ) . 

D. Operating Precautions 

Care must be used so that personnel do not breathe or swal
low solutions containing methomyl, and do not get material 
in -their eyes, or on their skin or clothing. Equipment 
used for handling methomyl solutions should be free of leaks. 
Any leaks, no matter how small, should be fixed immediately. 
Where product must be handled in the open, adequate ventila-
tion must be provided to protect workers against methanol 
vapors or inadvertent spraying of -the product. 

Housekeeping should be scrupulous. Any spill of product or 
other methomyl solution should be cleaned up immediately. 
Clothing worn while working with methomyl should be removed 
at the end of the workday and laundered before reuse. Per
sonnel should wash hands and face thouroughly after handling 
the product and before eating or smoking. Eating or smoking 
areas should be isolated from the working area. Employees 
should be adequately warned about the dangers of using the 
product containers for their own personal use. 

Protective equipment for workers packing product should in
clude goggles, rubber gloves, and aprons. Workers who clean 
up a spill should wear rubber boots during the clean up oper
ation. 

Any process lines needing repair which may have contained 
methomyl should be adequately decontaminated before mechanics 
are permitted to work on them. Mechanics should wear goggles 
and rubber gloves when breaking a line and rubber gloves for 
the rest of the job-

Safety showers and eye wash stations should be easily access
ible to all workers. 

ADE00022367/5 



L3nn8i61 
METHOMYL INSECnCIDE 
Water Solub le L iqu id 

ACTIVE INGREDIENT: Methomyl 
S-nieltiyl-N-((methylcarbamo/l)oxy]throacetimidate 2 4 % 
INERT INGREDIENTS 7 6 % 
U S Pat 3.576.834 EPA Rog. No 352-370-AA 

Keep out of reach of chi ldren 

D A N G E R ^ P O r S O N 
F L A M M A B L E . CONTAINS METHANOU 

MAY BE FATAL OR CAUSE BUNONESS IF SWALLOWED. 
POISONOUS IF INHALED. CAUSES EYE DAMAGE. 

Do not breathe vapors or spray mist. Keep away from heat, sparks. 
Do not get In eyes, on skin, on clottnng. and open llama. 
Use with adequate ventilation. Keep container closed. 
In case ol contact, wash skin with plenty of soap and water; for eyes, 
flush with water for 15 minutes and gat medical attention; remove and 
wash contaminated clothing before re-use. 

ANTIDOTE AND FIRST AID 
ATROPINE IS AN ANTIDOTE-CONSULT PHYSICIAN FOR EMER
GENCY SUPPLY OF 1/100 GRAIN ATROPINE TABLETS. CALL A 
PHYSICIAN AT ONCE IN ALL CASES OF SUSPECTED POISONING. 
If swallowed, give a tablespoonful of salt in a glass of warm water 
and repeat until vomit fluid Is clear. II Inhaled, remove from exposure. 
Have patient lie down and keep quiet. If patient is not breathing, start 
artificial respiration Immediately. Never give anything by mouth to an 
unconscious person. 
If warning symptoms appear (See warning symptoms below), belore 
physician arrives, immediately swallow two atropine tablets (each 
1/100gr.). thereafter, every 10 to 15 minutes, take one atropine tablet 
(1/100 gr.) until throat becomes dry and skin becomes dry and flushed. 
Take additional tablets as necessary to maintain a moderately dry throat 
and dry. flushed skin until physician arnves. 

NOTE TO PHYSICIAN 
WARNING SYMPTOMS—Methomyl poisoning produces effects associ
ated With anticholinesterase activity which may include weakness, 
blurred vision, headache, nausea, abdominal cramps, discomfort In the 
chest, constriction of pupils, sweating, slow pulse, muscle tremors. 

-rnEATMENT-Atropine sulfate should be used for treatment. Administer 
repeated doses. 1.2 to 2 0 mg. intravenously every 10 to 30 minutes 
until full atropinization is achieved Maintain atropinization until the pataent 
recovers. Artificial respiration or oxygen may be necessary. Allow no 
further exposure to any cholinesterase inhibitor until recovery is assured 

Do not use morphine or 2-PAM. 

IMPORTANT—When mixing spray, loading, applying or otherwise 
handling wear Drotective clothing, goggles, and a mask or respirator 
suitable for protection agamst methomyl vapors or spray mist such as-
Willson Products -Agri-Tox " R-533 Felt 11-P Cartridge or Mine Safety 
Appliances type H"Comfo'" Wear clean clothesdaily Wash thoroughly 
after handling and betore eating or smoking. Do not contaminate or 
store near tedd or fnodstufls 
Not ror u%p. or storage m or around the home Keep animals and un
protected persons out of operational areas during treatment and while 
(here is danger of drift Do not re-use container: bury when emply 
This product IS toxic to (ish. Oirds and other wildlife Keep out of any 
body ol -Afaler Oo not apply where runofi is likely to occur Do not 
apply when weatner conditions favor drift from areas treated Do not 
contaminate water by cleaning ol eouipment. or disposal o( wastes 
This product is to<ic to bees and should not be applied when bees are 
actively visiting tne area 

Do not subject to temperatures below 32°F. 

r> 11 A M a i l A M A 

1 GALLON CONTAINS 1 8 LBS METHOMYL 

DIRECTIONS 
Du Pont "Lannate" L Methomyl Insecticide should be used only in 
accordance with recommendations on this latiel, or in separate pul)-
lished Du Pont recommendations available through local dealers. 

"Lannate" L is a water soluble liquid to be diluted with water for ap
plication by conventional tractor-mounted spray equipment Use only 
in commercial plantings, do nol use in home plantings. 
SPRAY PREPARATION-Fill spray tank </. to V, lull Of water. Add 
"Lannate" L directly to spray tank and mix thoroughly, using me
chanical or hydraulic means, do not use air agitation. 
APPLICATION—Apply at Ihe recommended rates when insects first ap
pear. Unless otherwise noted, continue applications al 5- lo 7-day in
tervals or as needed. Use sufficient water to obtain thorough, uniform 
coverage Apply Ihe low rates on small plants, small worms and light 
infestations of insects Use intermediate rates on larger worms and 
heavier inlestations ol insects. Use 1 to 3 applications of the highest 
recommended rate for controlling severe inf^tations. Thereafter, use 
the lowest rale possible to maintain control. 
NOTICE TO BUYER—Seller warrants that this product conforms to Ihe 
chemical description on the label thereo* and is reasonably fit for pur
poses stated on such label only when used in accordance with direc
tions under normal use conditions. This warranty does not extend to use 
of this product contrary to label use directions, or under abnormal use 
conditions, or under conditions nol reasonably foreseeable to seller; 
buyer assumes all risk of any such use Seller makes no other warranties, 
express or implied 

OOPS 

Broccol i 
Caulif lower 

Cabbage 

Brussels 
Sprouts 
Celery 
Lettuce 
(Head) 
Peanu ts " -
East of 
Miss. River 
Pepper 

Potato 

Sweet 
Com 

Tomato 

Tobacco 

Shatie) 

Chiysan-
Ihemums 

msccrs 

Cabbage Looper, Imp. 
Cabbageworm, 

1 Diamondback Moth 
Cabbage Looper. Imp. 
Cablwgawonn. 
Diamondback Mdlh 
Cabbage Looper. 
Imp. Cabbageworm 
Cabbage Looper 
Cabbage & Alfalfa Loopers, 
Beat Armyworm 

Corn Eanrarm (up to 
3 applns. or as needed) 

Green Peach Apti ids 
Tuberworm. Cabbage Looper 
Aphids 
Leafhoppers, East of 
Plea Beetles Miss. River 
Earworm—Whori as needed 

Eanrarm—Ears 1 -3 days 
or as needed 
Fall Armywonn, European 
C o m Borer—Ears 1-3 
davs or as needed 
Tomato Frui lworm, Aphids, 
Cabbage Looper. 
Beet Armyworm 
Flea Beetle. Hornworm 
Budworm (2-3 applns. before 
l lower buds open), 
Cabbaqe Looper. Aphids 
Cabbage Looper. Corn 
Earworm, Beet Armyworm. 
Thnps (weekly) j 

OUMTS 
PBI«CK 

V4-1* 

1-Z* 

V4-2* 

1-2* 

2 
V4-1 
1-2 

K-2 

1 
1 

1-2 

1 

»-1 

ft-l 

1 

1 

over 1-2 

H-l 

1 

14-1 ql. 
per too gals 

MsrumjCATiaN 
lOIUilVBT-MYS 1 

7 

14 

1 

14 

14 
7 

10 

21 

10 

14 

0(ears) 
3 (lorage) 

1 

1 

2 1 

7 (Hue cured) 
14 (air er fire 

cured) 

1 

•Add >«n>ig atMiL ••Do mt iMd VMMd t m f lo Imwock. 

E. 1. DU PONT DE NEMOURS & CO. (\UC.\ 
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AfENCo :r/yJFD 

^tlA*.—*>x . 
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METHYL I S O C Y A N A T E 

M E T H Y L I S O C Y A N A T E CH3N = C=O 

PHYSICAL- PROPERTJES Determined on puriFiMl samplas 

(L 

Moiecu lcr Weight 57.05 

Apparent Specific Grovity a t 20/2Q'»C 0.9599 

ASp. Gr. /At. a t 10 to 40°C i , . . . . 0 .00147per '»C. 

Boi l ing P o i n t a t 760 mm. Hg -. : • 39 . ] ° C . 

a t 300 mm. Ha 16.7<'C. 

a t 10mm. Hg -40<»C. 

Ab.p. /Ap. ot 750 to 770 mm. Hg COSS^C. per mm. Hg 

Vapor P ressure at 70°C 348 mm. Hg 

Solubility in Water ot 20 ' 'C oboot 6.7% by wt.*"> 

Solubility of Woter In ot 20*'C ." obout 1.2% by wt.W 

Critical P ressure 55 Atm. 

Cri t ical Temperature 218 C. 

Viscosity at 0 ° C - 0-35 c p s . 

at20*»C 0.25 e p s . 

Freezing Point <—BO^C. 

Heat of Voporization ot 1 atm.' 223 B . t . o . per lb . 

Heof of Combustion ot 25 ' 'C 8,041 B. t .u . per lb . 

Flash Point , J a g open cup (ASTM Method D 1310) <0'»F.P'> 

(o) R c o c f a i t o w l y 

(b) Co<n<n«rciol f i ra f« f fa l 

r 
SEVIM. SIRMATE. anJ UNION CARBIDE ace iradc narlu of Union Carlt^Jr Coiporauoa. 

H**«mS«r, 1967 

Thli i.-ilnrrTui;on Ij not to be l.ii(<.n a t a warMnly or repreientotion lor which we assume leual resoonfilbillly nor as permisston cr recoin-
m»mHion to practice any pottntm inv^nlmn without a llcenv. II is ofle/ed solely for your corrsiderjtion. invesli^tion artd verification. 
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. . . . . , . - . • -— .- -

M E T H Y L I S O C Y A N A T E . • - - . : • . 

Methyl isocyanace is an incermedtace ia the preparacion of carbamate pes t ic ides 
and should prove of interest in many other applications where spec ia l heterocycl ic 
derivat ives and polymers are needed. 

In general , most reagents that attack mechyl isocyanate will add to t h e N = C 
bond to form N-methylcarbamoyl derivatives: 

CH3N = C = O + A — B — * . CH3 — N — C 

A ""a 

REACTIONS 

ADDITION OF ACTIVE HYDROGEN COMPOUNDS 

Hydroxy Compounds 

0 * . 

CH3NCO + ROH — * • ROCNHCH3 

N-melhyl carbamate 

This reaction takes p lace smoothly with a variety of hydroxy compounds. Alcohols 
and phenols are often quantitatively converted to the carbamate, although a ca ta lys t , 
such as a tertiary amine or a dialkyl tin dicarboxylate, is usually required to produce 
complete reaction within a reasonable period. ''^'^ Other functional groups may be pres
ent , if they are unreactive cowards methyl isocyanate . SEVIN Carbaryl Insect ic ide and 
SIRMATE Herbicide are among the useful products obtained by reaction with hydroxy 
compounds. ••.'• r--.-.-

Water reacts with mechyl isocyanate co form carbon dioxide and water-soluble ureas 
or biurets . ».,... / . 

.-.•x.^ t s , : 

0 
II 

CH3NCO + xsHjO — » - CH3NHCNHCH3 -f C O j 

1,3-Dimefhylurefl 

0 C H , O 
II I II 

! .-

t . : 

xsCHjNCO .H H3O — * . CH3NHC—N — C N H C H j - f C O j . ' - ' •.•......-•. 

1,3,5-Trimethyibiuref . ' . . _-•;."--•".^ •.••(, 
. , •.•.7 • ' . . . ^ . - . , . . . - . • . . . ' r . - . v . " . • - / 

• • '••' • ••-.; J ,v • .>-'V?''-rr 
. j i . i i » ..-..,.....> Jt v« i . i i .is-jj.v-')».t.--I t f . r ; . 1 ^ , •..•,- : 

. • ' . - • • - . - . . . ^ . ^ -sv i f—i - -a j»i=v-. lJ i< .--.«i«il—f«i:5rr.-"'';...'|"j 
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METHYL ISOCYANATE 

^ The reaction Is slow at 20'»C; but. because of che heat produced, the reaction rate 
^ . rapidly increases to the point of violent boiling. The presence of acids of bases greatly 

increases the race of the reaction. 32 .-.; 
The reaction of mechyl isocyanate with carbo.\ylic acids has not been described, 

but it can be expected to behave a s ocher i socyanates . They form unstable , mixed an
hydrides: 

0 0 
II II 

RNHCOCR' 

Other hydroxy compounds, such a s eao ls , oximes and hydroxylaraines, a l so produce 

N-raethylcarbamates: 

•' 0 0 0 
li II II 

CH3NCO -t. NHjCNHOH - ^ NHjCNHOCNHCHj Ret. : 22 

It would be expected that analogous thiocarbamates could be obtained from S-H 
compounds.^ 

N-H Compounds 

Ammonia and primary and secondary amines react rapidly at ambient cemperacures 

without a cata lys t : *•*•' 

0 
it 

CH3NCO + RjNH - ^ CH3NHCNRJ 

Methyl isocyanate will carbamoylace amides, ureas , or carbamates at higher tem

peratures: 

0 O R O 
II II I tl 

C H 3 N C O + R N H C N R j —*• C H 3 N H C — N — C N R y _ 
. biuret 

0 0 R' 0 
M II I " 

CH3NCO-I-RCNHR' —»- CH3NHC—N—CR 
ecyl urea 

O O R' O 
II II I II 

CH3NCO + ROCNHR - » - ROC—N —CNHCH3 
oliophonote 

A number of other N-H compounds will react with methyl isocyanate: 

O 
II 

CH3NCO + HN3 — ^ CH3NHCN3 Ref. : 3 

"0 
tl 

2CH3NCO + HjNCN - * - (CHjNHOjNCN Re/. : 6 

0 O CH, O 
II II I ^ II 

( CH3NCO 4. CH3NHCCI - ^ CH3NHC— N —- CCl Ref. : 13 and 32 

i 

/ ^ 
0 0 
II II . - . 

2CH3NCO -I- NH3OH —.- CHjCNHOCCHj Ref.: 22 
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M E T H Y L I S O C Y A N A T E 

Acids ,.. . . .-. 

Anhydrous acids add to methyl isocyanace co form N-methylcarbamoyl compounds: 

Ref. : 32 

0 
II 

CH3NCO + HCI^^CHjNHCC! 

The methylcarbamoyl chloride dissocia tes into the reaccancs on heating and slowly 
changes co other products upon s tanding. '^ 

Vich concentrated sulfuric acid, the carbamoyl compound would be expected to de« 
compose co form methylsulfamic acld:^ 

" CHjNtO -• H2SO4 — ^ CH3NHSO3H 

Hydrogea cyanide i s reported to reacc wich methyl i socyana te : ' 

CH3NCO -I- HCN 

O 
II 

CH3NHCCN 

A second mole of methyl isocyanate will react if added; ' la ter work^^ Indicates 
that a cyclic product i s obtained: 

C H , ^ ^ C H , 

N N 

O ^ -^NH . . • • - : . : . . 

C-H Compounds • 

Methyl i socyanate would be expected to react with ac t ive methylene compounds 

to form N-methylamides: ' 

Y Y O . 

CHjNCO-hNoQQCH^ — ^ ^CHCNHCH3 

Y Y - . 

Y = — COOR,-COR,or — CN 

With enamlnes, the following would probably occun 

CH3 

NH 0 O 
II 

CH3NC0 C"0^ -O 
O NHCH, 

- • < . . 1 

Ref.: 8,9.15 

A. • 
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M E T H Y L I S O C Y A N A T E 

'f Cyciizations 

If methyl isocyanace is used to carbamoylate a difunctional molecule, the derlva- - ' ," 
live may be made to cyclize: 

OCH3 

C = 0 
I 

OCH3 

C = 0 
I 

CH3NC0 + 
-OH ^OCNHCHa 

II 
0 

No 

In other cases, cyclizadon occurs along with addition: Ref.: 14 

k 
CH3NC0 + 

co^ 

NH" 

Ref.: 13 

CH3NCO + 

a 
/ 

NH, 

•c^° 
I 
C4H5 « " 5 

Ref.: 28 

CH3NCO -f 

XH 

COOR 
X = O o r N H 

Ref.: 29 
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M E T H Y L I S O C Y A N A T E 

2CH3NCO + CdHj — C H ^ 

OH 

C*H 6 " 3 

CN 

O 
II 
CNHCH3 

NCH, 

Ref.: 31 

REACTIONS WITH UNSATURATED COMPOUNDS 

Alkyl isocyanates react with some unsaturated compounds to form cyclic adHitloa 
products, ' but only a few unsaturated compounds have been found co reacc with methyl 
isocyanace. In che presence of triethylphosphine (catalyst), and ac room cemperacure, 
methyl Isocyanace did not react with carbon oxysulfide, carbon disulfide, phenyl iso-
chiocyanace, aceconitrile, nitromethane, quinone, ethylene, acetylene, dimethylkerene, 
or diphenylketene; with aldehydes, carbon suboxide, aldoketenes or cj'anlc acid, gummy 
polymers resulced;' but wich carbon dioxide a produce resulted:* 

2CH3NCO + CO2 ^ ^ ^ ^ ^ AoA 
o o 

Diazomechane formed an amorphous solid wich methyl isocyanate-
Ac elevated temperatures, diphenylkecene reacts as follows with methyl isocyanate: 

(C,HJ, 

CH3NCO + (C^H^ljC = C = O 
2 2 0 ' C . ^ -

. N ReL ; 24 

^CH, 

From analogous results obtained with other isocyanates, mechyl isocyanate would 

be expected to react with azomcchines: 
O 
il 

CH3NCO + R N = C H j 
ZnCi, 

CH3N N — R u ^N' 
I 
R 

-
Ref. 

. .- . • 
. - L ^ ."^ * 

. '*" - -*J 

• . ^ 

: 8 ' • : . 
• : . • - . • -

• • - " / . ^ ^ ' : 

• •, -X . ' i ^ - ' i 
~ . V - • < _ • . . 

'̂Zi 
* • . , • 

'.""''̂ ^ 
- ^ *.-t 
• < ' - • ' 

. .',-, •• •.."r----.-
. ' . ' . - - . i - - • • ' ^ • Z ' 
•':-.'&,-'• ,V.-
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M E T H Y L I S O C Y A N A T E 

f 

' . ( 

POLYMERIZATION 

Purified methyl isocyanace will reacc with itself under the influence of a cacalysi 

to form either a cyclic trimer (trimethyl isocyanurace) or a high molecular weighc poly--

mer- The type of polymer formed depends on the cacalysc, the catalyst concentration, the -

temperature, and che methyl isocyanace concencracion. Strong b a s e s such a s sodium 

hydroxide, sodium methoxide, and sodium acetate;'*'* certain metal chlorides, such a s 

ferric chloride and stannic chloride; ' - and some other compounds lisced below catalyze 

crimerlzation: 

3CH3NCO C e t o l y s t Methyl Isocyanate Trimer 
(Trimethyl isocyonurote) 

Since the reaction i s quice exochermic(3I Kcal/mole of trimer formed), contamination 
of methyl i socyanate with t races of these cacalyscs can cause violent react ions. Storage 
0/commercial methyl isocyanate in carbon s teel , tin. or copper containers must be avoided 
s ince such ca ta lys t s are formed from these metals upon standing. 

Triechylphosphine ca ta lyzes che formation of an isomeric trimer, ic i s reported:^ 

CH, 

0 
II CH, 

3CH3NCO 
(C,H,),P ^ N N 

NCH, 

A C T I V I T Y OF TRIMERIZATION CATALYSTS 

1 Catalyst 
(1 to 2t% in methyl isocyanate) 

N0OCH3 

1 (C^H5)3AsO 

(C jH^ ) ,? 

FeCl3 

1 SnCl4 

(C^H,)3SnOSn(C4H,)3 

( C H 3 ) 2 N - < ^ N 

Time required for 
complete trimerization 

10 minutes 

15 minutes 

1 hour 

1 hour 

1.5 hours 

62 hours 

4 weeks 

References 

32 

21 

4 1 
.32 

32 

25 

- 25 

The mode of action of the bis-tribu-

tylcin oxide has been studied.^* By form

ing an isocyanace ca ta lys t intermediate 

and reacting it with other isocynnaces, 

mixed trimcr.s could be fo rmed:" 
^ 6 » S 
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METHYL ISOCYANATE 

A radiation-induced polymerization of mechyl isocyanate has been reported,*'Other -
polymers of alkyl monoisocyanates have been reported,'' and a recent patent*" reports 
that a Cough, high-melcing polymer can be produced specifically from mechyl isocyanate. 

MISCELLANEOUS REACTIONS 

Chlorination: . ..r/.'.i^.-..-,., 

CH3NCO + PCIj - ' '°^'S CH3NCCI, + POCI3 Rcf- : 10 

Adtiicion of orgaaomecallic compounds to methyl isocyanate should produce N-methyl 
amides: "• 

O .. 

CH3NCO -1. RMgX " * " CH3NHCR Ref. : 3 
cr 

RU 
• 0 : • ^ : : - - ' -

H , 0 • " 

CH3NCO -.. (CjHi l jAI - ^ 2 H ^ CH3CH,CNHCH3 • Ret : 12.26 

Isocyanates have been used in the Friedel-Crafcs reaction.** Mechyl Isocyanace 
should produce N-methylbenzamides: 

CH3NC0+ 1 JllSli 

Silicon compounds add to mechyl isocyanace; silylamine and silizane derivatives 
have been observed: .•.:•.-;...•. 

0 ^.-. - , - ; > : ; ' 
- . . It " 1 -

CH3NCO + C4H5NHSi(CH3)3 —»- C4H5NCNHCH3 • . Ref. : 17 
Si{CH3)3 . V l , - • . . 

.- ' — - ' • • • ' - . - 1 : 

" . 0 -• : - ! r 7 r ~ > . •\ir:---: 
CH3NCO + C4HiNSi(CH3)3 — " CfiHgN—C —NCH3 -- , / 

CH3 CH3 . Si(CH3)3 • " ' .-"V^ 

.si(CH3)3 p o c H ^ o : • ; ; c : % 
/ " CH,NCQ " ' " 

CH3NCO ^ CH3N CH3N - C - NCH3 " " ' " CH3ljJC — N ---CNCH3 • • . • 

Si(CH3)3 Si(CH3)3 5i(CH3)3 Si(CH3)3 . S;(CH3)3 • 
, - • - - •• s 7 . - ; t ^ i . . . - T - . . ^ ' ^ 

•.-..- " i - . - r , • . . ? ' - » . : ? • . i f f ' - ^ . ' r t ' - , -_ .^-..^--;^... 
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M E T H Y L I S O C Y A N A T E 

f Organotin der ivat ives: 

(C4H9)35naCH3 > CH3NCO 

C H j O 

(C4H9)3SnN - COCH3 

Ref.: 23 

I(C4H,)3Sn]20 + CH3NCO 

CH3O 

(C4H,)3SnN C0Sn(C4H,)3 

Three component reactions: 

, A 
CH3NCO -I. S -H ̂  NCH =C(CH3)2 

Ref.: 24 

-o CH3 

" r •CH3 

.N, 
CH3 II-

O 

Ref.: 20 

CH3NCO + 1 mole CH2N2 + 
NH2 

COOR 

O 
li 

NHCHjCNHCH: 

COOR' 

Ref.: 29 
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M E T H Y L ISOCYANATE 

STORAGE AND HANDLING 

Methyl isocyanate i s reactive, toxic, 
volat i le , and flammable. Safe storage and 
handling require specia l precautions. 

For purposes of transporcaclon, mechyl 
isocyanace i s classified by che Bureau of 
Explosives as a flammable, poisonous 
liquid and requires both the Red flammable 
label and poison B labe l . 

Materials knovm to be safe for storage 
and handling are scainless s t ee l , nickel, 
" T e f l o n , " and glass-l ined equipment. Any 
ocher macerial may be unsuitable, and 
poss ib ly dangerous for methyl Isocyanate 
se rv ice . Iron or sceel, zinc or galvanized 
iron, copper and ics a l loys , and tin should 
not be used. 

Because of the hazardous properties 
of both i t s liquid and vapor, mechyl i so
cyanate must be kept confined wichin 
closed equipment. To exclude moisture and 
air, the vapor s p a c e of tanks and reactors 
should be blanketed wich dry nicrogen hav
ing a maximum dew poinc of - 4 0 ° F . or C. 

Materials that mighc catalyze a reac

tion rausc be excluded. For further infor
mation on reactancs a.id ca ta lys t s , s e e the 
discussion on reactions in this bullet in. 
Tanks and lines used for storage or t r ans - ' 
fer of methyl isocyanace should contain 
only mechyl isocyanace or dry nitrogen; no 
common lines or pumps used for ocher 
products should be used for methyl I s o 
cyanate . 

If liquid mechyl isocyanate Is sp i l l ed 
or must be disposed of, ic should be 
Created to produce controlled decomposi
tion. Vapors should noc be venced to the 
atmosphere; they should also be decom
posed. Men working in areas where methyl ° 
isocyanate is handled must be Informed of 
i ts hazardous nature and must have and 
use procective clothing and equipment. 

This information is purposely general 
in nature. Detailed information Is avai la
ble . In addition, our spec ia l i s t s should be 
consulted early in che design of any proj
ec t concerning scorage aod handling of 
methyl isocyanace. 

PRECAUTIONARY L A B E L I N G 

DANGER* 

EXTREMELY FLAM.MABLE 
BREATHING Or VAPOR HAR.VFUL OR F A T A L 
LIQUID CAUSES EYE INJURY AND 5XIN BUiIMS 
ABSORPTION THROUGH SKIM HARMFUL 

Da not b rea th* vopor*. 
De nef ge l in eyei . on i k i n er en clothing. 
Keep owoy frem heal, spnrlci one) l i re. 
De net laa i , * container open. 

POISON ! ^ ^ 
CAIL A PHYSICIAN 

IF INHALED — Remove potianr le ( reth oir, g ive artilicSel 
rmpirel ien i f nef b r ta lh ing . Give oxygen i t breathing 
is difficult. 

iNCA5fOrCO.NTACT: 
ClOTHIMC—Btmav* <*i>lsmrn«<«<i (lathing and >h«a> • • A M * . 

Wath ihofSMolilr b*l«r» r«.ui*. 
l r * $ ANO JXI.-^-lmmrifioMy fluJ» wi l l . p>M»y " ' »•*•» I t »» 

Uat> M minul.u C.» mrJicai •HM.lion far vyvt. 

IMPORTANT - Immediately f i l l container with wafer ond drain. 

Immedietely reseol empty tank cars without cleaning. 

FOR INDUSTRY USE ONLY H( 

"-. '^'X.:':. 
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METHYL I S O C Y A N A T E 

• n 
TOXICOLOGICAL PROPERTIES 

*• 

Mechyl isocyanace is a hazatdous ma
terial by all means of contact. Since it has 
a high vapor pressure, inhalation of the 
macerial can easily occur if it Is improperly 
bandied. Although che "cear g a s " effects 
of che vapor are extremely unpleasant, this 
property cannot be used as a means co 
alert personnel to exposure to chronically 
toxic concentratiorts of methyl isocyanate. 
Mechyl isocyanace i s a poison by inhal-
acion"'** a s defined in ICC regulations 
and is intensely irritating to breathe. It 
causes severe bronchospasm and aschma-
like breaching. Senslcizacion may occur, 
afcer which craces of vapor cause true at
tacks of asthma. Although It does not quice 
meec the standards that define a poison by 
swallowing or skin contact, the difference 
is so small thac mechyl Isocyanate should 

. i 

also be regarded as an oral and contact 
poison. '^•'* Skin contact can cause severe 
burns. The liquid will seriously injure the 
eyes, even when it i s diluted with a non
toxic liquid co a one percent concencracion. 
Like other isocyanates (TDl, for example), 
mechyl isocyanace causes sensitization in 
an imals .^ Since exposure of a group of 
test animals to t races of methyl isocyanate 
sensit ized che skin of all che animals, such 
sensitization could probably be expected 
to occur in htunans. The same ser ies of 
experiments^ also demonstraced chac a 
cross sensitization co ocher Isocyanates 
will develop. 

Stringent precautions must be observed 
to eliminate any possibili ty of human eon' 
tact tuith methyl isocyanate. 

AVAILABILITY 

/ 
/ 

i 1 Large quantities of methyl isocyanate 

I are available on reasonable notice. Drums 
are available now. Sample shipments are 

made In special eight-ounce bott les packed 

In lug-locked sealed c a n s . 

11 
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Sa*o I^mAlco S e r i e s 

BBkCriVS CaEMECALa WJiUAL DATA. 3H52r 

unios CAHBUS caHPOHATioa 

CaSGCALS DIVISION 

Chsmlcal Caaa IffiTKYL ISOCYAWATSCKetTCO) 
Bandca ( lE*) liuzaer 91hZ ,. 

Paaa 1 o f • ' .-

l i s p i r i c a l 
Forra,'lr\ 

C2 H3 NO 

Hgthyl e s t a r of i socyan ic a c i d 

?gY3ICAL PaOP£RriS3 

1 . FlflrvAbill-ty Prc>pertle8 
a . n rVTOftbility l i j a l t a . I n a i r , 7|S0 ran. 

Upper—U ŝVn. hy T). JL-i:4ayJ 16 
I^^--iScIbJLD_..Ji._Wax5: _• 

2 . 

TT 

— • » • 

c . 

d . 

b . FLatZBablli-fy l lmi t a^ a t opera-fclns coisdit ioca 
( p a i s a V ""C) 

Upper • •_ 
Lower- . — ——— 

FLash P o i n t 
Open c u p - — — — — — 
Closed c u p - — — — 

Autolgoi-bioa. tea ipera ture— 

E o i l l a a P a i n t end Vapor P r e s s u r e 
a . Bo i l i ng p o i n t , 76O can. 

300 ana. 
50 B a a . — - — — — . — -

. xo. ™*-
b . Vapor p r e s s u r e , 20°C 

-C 
c . C r i t i c a l p r e s s u r e — - — 
d . C r i t i c a l te taoera ture ———-

HZ 
- 1 7 . 0 
-tiO 

JM. 
- »?< 

218 

" V O l . ^ 
"Vol.^ 

V o l . ^ 
> i l - ? i 

•F 

S B . 

.atm 

•c 
Solubility 
a- Solubility In vater, 20'C-^^^^-KM]^^''^^^-^^^ heat of ^fe^tj^ 
b- Solubility of vater in, 20-C-^iiU.increase..rg|2£^ ty vt. 

TheiTsal Propertiea 
a . S p e c i f i c h e a t ( l i q u i d ) , 
b . Heat of -vapor iza t ion , 

Heat o f fuiflioa, 

Mm 
ho 

c . 

•F 0.1iU3Btu/lb . / " F 
•"C 222.6 B b u / l b . 
"•C » B t u / l b . 

Specific Gravity 
a. Specific gravity, 20'C 
b. Coefficient of expanaion, aO^C— 

0.9-^99 
0.001L3 n e r "c 

6 . Absolu te viBC03lty , 
20 

•C . 0 . 3 ^ ceatiTioiseB 
*C— ." 0 .2? centj-coioea 

7 - F r e e z i n g B a i n t — 

8 . KolecuLar Velgbt-

2? cen-si-poj 

le.^s than -80 
'^7.0< 

•»nah.^ not. a v a i l a b l e . .- -?-• 
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Page 2 

REACTIVE CfEJffCALS MANUAL DATA SHEST METOfL ISOCrAHATS 

B. DgCHIPTION OF REIGTIVITY 

Ti"pe - Reacts w i t h a c t i v e hydrogen compounds with evo lu t ion of h e a t . . 

a . Chemical e q u a t i o n s 

ac id s (1) KC -̂  Mexico — ^ Mo«HCO-X 

aadnaa ( 2 ) R2. MH * MeHCO - -*- R, N^lHMe 
0 ^ 
it 

water (3) H^O -• KeJfCO —^MaJTEC-KHMa 

alcohol & phenols (U) ROH + MelfCO—»-ifeKH-C-OR "--

Catalyst ( B ) -:.. • 
strong bases anhydrous (5) ZfeMCO ^ (MsNCO)^ (Tris-er) - "' 

b- Heat of reaction - All of the reactions abova are exotheraic. 
Reaction $ produces 537 BTU/lb of MeHCO reacted; reaction 1 with the 
use of BCl produces approxLnately 280 BTU/lb of IfeKCO reacted. 

c. Rate of reaction - Reactions 1 and 2 are very fast. Reactions 3 
and U are slow at ambient temperatures and in the absence of catalysts 
(anlnes or tin coa-npoimds). The fate of reaction 5 is stro.ngly depend-: 
ent on kind and amount of catalyst. Traces of NaOR produce very rapid 
reaction (winutes); Ca (0H)2 produces measurable (llei'ICO)̂  aftar months. 

C. CATALYTIC AGEMTS ~- . . 

Specific catalysts ' .' * 

a. Trinsrization reaction is catalyzed by E-<-̂ P, Bases (e.g. NaOHe, 
K?iOAc, (R-fN) OH, etc.). Oxalic acid, Lewis acids (e.g. FeClg or FeCl3, 
ZnClg, AICI3, etc.). See "II." 

b. Tertiary amines (including pyridine) cause an insoluble wliite poljrmsr -
to form on sxirfaces in the vapor. ••• 

c. Percent '-""-•-—••'•-•:--..* .-I .. •!..'••"-

(1) As l i t t l e as $0 ppsi with some c a t a l y s t s . 

(2) One ten th percent shows polymer formation. 

d . Tecpera tu re '" ' '_' -i -̂  v. 

(1 ) T r i m e r i z a t i o n r a t e i s s t r o n g l y dependent on teTOara ture (-with FeCl^ 
he r a t e was 200 t imas s lower a t 0"C than a t 25*C). c a t a l y s t th< 

( 2 ) Unknown. 

D. MATEPIALS OF COfTSTRnCTION FOR STO-PsAGE AND HAJrDLING 
- • . / . ••>--rv( 

1 . Safe - S t a i n l e s s s t e e l /?30li and ^yid^ MONEL m e t a l , n i c k e l , g l a s s . Te f lon , : .'.-. 
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REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATE 

D. MATERIALS OF CONSTRUCTION FOR STORAGE AND HANDLING ( continued) 

2. Unsafe - Carbon steel, copper, polyethylene, essentially all elastomers. 

Reason - Steel and copper react slowly with traces of methylcarbamoyl chloride 
(produces HCl) to form an active trimerization catalyst. Methyl isocyanate 
diffuses through polyethylene. Elastomers are attacked. 

E . PEROXIDE FORMATION 

Does not form peroxides. 

F . DETECTION OF HAZARDOUS CONDITIONS 

1. Analyses (laboratory and unit methods) - Methods required a r e those required to 
detect trimerization potential of refined MeNCO-

a- Impurities - Methyl carbamoyl chloride - method is available. 

b . Catalysts - Iron can probably be determined by a colorimetric method or by 
emmisLon spectroscope. A method is under development-

c . Decomposition products - An IR method for trimer detection is available 
(determines as little as 0.04% t r imer ) . 

2 . Observation - In the presence of steel and methyl-carbamoyl chloride the MeNCO 
slowly turns light green. Deepening of the color indicates a greater potential for 
trimerization. Just as rapid trimerization begins, the MeNCO turns a tan color, 
and the mixture becomes rust colored as trimer is formed in quantity. No changes 
in the color of the MeNCO occur in the copper catalyzed trimerization. 

G. METHOD OF PREVENTING REACTIVITY HAZARDS 

1. MeNCO must not be allowed to contact active hydrogea compounds (see Sec. B-a) . 
If contact inadvertently occurs the mixture should (1) be cooled, if possible, or 
(2 ) diluted with an inert solvent, such as MEK, acetone, chloroform, or toluene. 

2. To prevent trimerization of MeNCO on contact with steel, MeNCO should be kept 
free of acids. -- ~ 

If the trimerization does begin, the reaction can be moderated by cooling the MeNCO. 
Addition of dinictliyl acid pyrophosphate (0-1 per cent will saturate the MeNCO) will 
nearly stop the reaction. MeNCO that must contact steel should be inhibited with 
dimethyl acid pyrophosphate. •; ' -
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REACTIVE CHEMCALS MANUAL DATA SHEET METHYL ISOCYANATJ 

H. METHODS OF REACTION CONTROL 

1. Temperature - Cooling. 

2 . Pressure - None. '• : 

3 . Precautions for shock, light, etc. - Not applicable. 

4 . Dumping - Reacting mixtures should be dumped into large volumes of ammonia It 
solution (preferably in MeOH or acetone) or aqueous caustic. «• 

5 . Neutralization - See "G." 

I, HANDLING CONDITIONS ' • .] 

1. Unfavorable ( i . e . shock, heat, light, overpressure) - Pure methyl isocyanate is 
stable to heat, light, and moderate pressures . 

2 . Waste disposal methods - Treat with caustic, sewer caustic layer, and burn re -J j 
matnder. -. • ' 

T. HEALTH HAZARDS 

1. Inhalation - Extremely irritating - Respiratory protection mandatory. If exposure 
results in apnea, needs raouth-to-mouth resuscitation after removal from contami
nated atmosphere. Take to Medical Department. Medical treatment under d i rec
tion of M.D- is 62 under positive pressure and symptomatic and supportive 
therapy mandatory. 

2 . Ingestion - Extremely irritating - If swallowed, drink one pint H2O followed by 
emetic. After emesis, drink one pint water and bring victim to physician. Needs 
gastr iclavage and symptomatic and supportive therapy mandatory. - .;_ ... 

3 . Skin contact - Imniediately remove contamination with copious amounts of soap and. 
water. Exposures must be reported to Medical Department because MeNCO prob
ably a strong sensitizing agent. -•.,-. ;; 

4 . Eye hazard - After exposure, immediate use of eyebath for at least 10 minutes and 
then report to Medical Department. '*.,.-

, • - . - • • • • ; -•«f r. 

5 . Industrial hygiene practices • ' - * i , » \ ^ i \ . . t t \ ' i . ^ i m 
• - ( 

a. Recognition - Methyl isocyanate is a strong lacrimator but this should not be . 
relied upon for safe handling. The odor is detectable only for a short period -
of time ( less than 30 seconds) in atmospheres of 5 parts per million. . ^ - _j •: 
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C REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATE 

K. 

5. Industrial hygiene practices (continued) 

The compound boils at 38 to 39° C. v/hich gives 100% pure MeNCO vapor. 
Moisture must be kept out, for water or acid in methyl isocyauiate generates 
carbon dioxide - will rupture containers. 

The vapor pressure is 343 at 20° C. so saturated vapor is about 450,000 ppm 
at this temperature. Instant death will occur if saturated vapors a r e breathed. 

b . Evaluation - A rigorous air sampling program, should be performed during 
start-up of new facilities. This program should be under the dlrectloa of the 
industrial hygienist who Will evaluate the findings and make recommendations. 
A periodic sampling program should be conducted to assure that MeNCO vapors 
are maintained below the Threshold Limit Value of 0.02 ppm (tolylene di-
isocyanate) until an established limit is available. 

c . Recommended control procedures: 

(1) Enclosure of all processes should be practiced. 

(2) Process ventilation should be available. 

(3) This is an exceedingly hazardous chemical when breathed or contacted 
with the eyes. 

(a) Approved air-suppUed respiratory protection must be worn 
while handling methyl isocyanate. • 

(b) Skin and eye contact must be avoided. Approved protective 
clothing should be worn by operating personnel. 

(c) Maintenance persoimel should be protected from MeNCO while 
performing work on equipment in process units. Equipment 
should be thoroughly decontaminated before taking to mainte
nance shops for repair . 

(4) All exposed personnel should be seen b y a physician. 

FIRE FIGHTING CONSIDERATIONS 

1- Type extinguisher - Dry chemicals, CO2, water spray-

2. Unsafe methods - None known. 
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•METHYL ISOCYANATE 

TOXICOLOGICAL PROPERTIES 

Methyl isocyanace is a hazardous material by all means of contact, and 
since ic has a high vapor pressure , inhalation of the material can easily occur if 

"it is improparly handled. Although the "tear gas" effects of the vapor a rd ex
tremely unpleasant, this property cannot be ixsed as a means to a ler t personnel 
to exposure to chronically tojcic concentrations" of methyl isocyanatCi Methyl 
isocyanate is an ICC Class B poison by inhalation as defined in. the regulations 
and is intensely Irritating to breathe. ' It causes severe bronchospasm and as thma-
l iks breaching. Sensitization may occur, after which t races of vapor cause crue 
attacks of asthma. Although it do«3 not quite meet the scandards thac define a 
poison by swallowing o r skin contact, the difference i s so small that methyl i so
cyanate should bs also regarded as an oral and co-ntact poison. Skin contact can 

• cause severe burtxs, and the liquid v/ill seriously injurs the eyes even when it i s 
diluted wich a nontoxic liquid to a one percent concentration. Like other isocyanates 
(TDI, for example) mechyl isocyanate causes sensitization in animals. Since 
exposure cf a group of test animals to craces of methyl isocj^nate sensitized the 
skin of all the animals, such sensitization could probably be expected to occur in 
humans. . • • . .* • . " . 

Stringent precautions must be observed to eliminate any possihilicy of 
human contact with methyl isocyanate. 

. Single orar"aose in Rats: LD50 — 71 mg /k . ' 

Single skin penetration ia Rabbits: LD50 — 0.22 itil/k • - '• 

' • * * * •' * - -• • . ! r > 

' * ' ' . - . • ' : - . . * ^ ' *.'*-'** r 

Single inhalation by Rats: LD50 — 0-10? n ig /L (44 ppm) . '. *.-' ^"-

2 mg/L inhaled for 1 hour killed 6/5 Rats 

Skin irrication in Rabbits: undiluted c iussd severe burns 
10>5 solution caussd irrication 

• • • • • - - • ' ^ ' . i K 

Ej-e injury in Pvabhics: severe cornsal injui-y from the liquid and front * " ' , : 
a 1% soUtciort in D'jolxise. ' y ;' ' . ' . >.' •/.-'' 

• .'••••:• • • ; : : . . ' : : : . - " • " > S ; f . v J 
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APPENDIX "B ' 

IMPORTANCE OF PREVENTING C O N T A M I N A T f O N OF MfC 

i . Trlmerizalion 

1 . TrimerlzaKon of M IC to trimefhyl Tsocyonurafe Ts catalyzed by I ron, s teel , 
r i n c , copp<sr and J-jn. 

2 . M IC can be exposed to stainless steel, n ickel and aluminum wit t iout t r i 
merization o<;curring, 

3 . Trimerizat ion fs exothermic to the extent of 540 BTU per pound. *^ 
f 

4 . There is an induction period which depends on temperature, surface to 
volume ra t io , the metal , end the proportion of hydrolyzable chlor ide 
present in the M I C . 

5 . The induct ion peri txl is characterized by slow formotion of tr imer ond 
colorat ion o f the M I C . Eventually, the reaction becomes v io lent because 
the high heat of tr imerizat ion increases the temperfature of the M l C , thus 
increasing the reaction ra te . The low boi l ing point of M IC makes the 
react ion partlcularl)^ l i ke ly to rupture contolners. 

6 . By maintaining MIC temperature below - 1 0 * C , tr imerizat ion can be 
prevented, even in the presence of large amounts of catalysts. (0 .35% 
trimer a t 6°C after 40 days. None at -40 ' 'C . ) 

7 . Compounds of the metals which are catalyt ic w i l l also catalyze t r i 
mer iza t ion . 

8 . Strang bases. Including amines, also catalyze tr imerization o f M I C . 

11. Polymerization 

1 . Linear polymerizat ion of MIC vapor is catalyzed by amines. C O ^ inhibi ts 
th i s . 

2 . Vary pure l iqu id M I C , containing no chlorides, .polymerizes spontaneously 
to a l inear polymer. 

3 . This polymerizat ion can be catalyzed by dimethylani l ine, and presumably 
other amines. 

4 - Exothermic heat of polymerization Is 345 BTU per pound. 
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b. Four 1 piece suits complete with integral head, face 
shield and fresh air masks for work of more hazardous 
nature. Offers complete liquid exposure protection 
and fresh air supply. 

8. Toxic Gas Alarms. 

a . L o c a l 
b . P l a n t . 
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APPEl to iX " D " 

PJW^EDUî E rOP. HAMCLIHC AM MIT. T.P l l L OUTS IHC OF A PLAHT 

A. I f -Uhcr i . ' i s a tan l . c«ir rup tu re and a f i r e , l e t the MIC burn w h i l e 
p ro tec t i t i g . adjacifnC p r o p e r t y . ' . ' - • ' • -': '?-' ' 

.9^. • I f •• thcrcj-^rs a t a n k - c a r ' r u p t u r w and-no f i r e , - d o ' t h e ' f o l l o w i n g : 

" " - ' ' •• "• • " i - ' - - ' " - : ^ ' / . ' ^ ' ^ - "^ i^^^" " ,^^ i^ :^ 

:' -i 

1 . •-Evricuate the. .are?. 
•. - S 

• - su 
Izt^of the area dcpunds on prevailing wind, temperature, size of-spi 11, "''.-. 
ufrounding torraTn, etc. ''-.'•.--.-•: •••jV'*'-'--̂ '-"'""-V/î ^̂  

^T. - - ....... .- --. 

y'-J..f^-:y.'--2. Jgnit.e Chii'MlC-chr Jf it can be safely done. ' / . ̂."'' ' ' '̂'̂" •-*̂ ^̂ ,̂ -:?̂ ^̂ ^̂  

(:V":--- -"S- ̂ f thct. spill can ̂c-bcs. ignited - do the following: " 1̂ r: ij^l ,"̂ i:̂ '̂ 

. . . . - > , - . • . , ...... _̂ j Cover wiLh activated carbon (avai I able-la t a vMter "trch ting facility)! 

•-.. -,.,...... . b) . React with viater using some basTc~fnatcriar such as ciiustic, lime, 
"*^" ; •'-— " • or aimionFa to acxelel-ate the-reaction. ' . -- • - -.-->-r:.'.:•:?.•.;: Wi-?--; 

" • ' " '• - ' • • ' • • • ' • • - - . . • • . - - • - • - . • • ' . - . ; - * • • . . . • ' • . ' • - ' • ' - ' - ' • ' • - • ! 7 : - - - \ . ' . 

, .; k. If there is a small leak flood with water until the leak is stopped 
•---pr its contents can be .transferred. . . -' 

< 
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No. 
BEJ-U.Cf 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S): 

DESCRIPTION: 

MCTK/\r;OL CMETHYL ALCOMOL) 

CLEA.R, COLORLESS LIQUID 

see 0PcRATl.''JG INSTRUCTIO^iS 

HANDLING, STORAGE: OR GLASS ccviTAihtRs. 
USE STEEL 

FIRE: 

EXPOSURE: 

REACTIVITY: 

FLAK.MA5LE - MAY 3E IGNITED 3Y HEAT, SPARKS 
OR OPEN FLAME. 

VAPOR .'-lA.RMFUL 

NOT DANGEROUSLY REACTIVE 

l lACeiDENTI^ i 
• ' • < • • ; - . •..--•.-.,,'•.-.i-'-i-;; «lD(^lTHir> 

'•>»S 

. - i - .-»•«•-

OR. LEAKi ;^?^ :^ 

HUT OFF IGNITIO.N. NO SMOKING OR FLARES. 
EEP PEOPLE AV/AY. SHUT OFF LEAK IF V/ITSOUT 
ISK. FLUSH AREA WITH WATER SPP.AY. 

N SMALL FIRE USE DRY CHEMICAL OR CARSON .'-'.ONOXIDE 
N LARGE FIRE USE WATER SPRAY OR '^ALCOHOL'' FOA.'l. 
bOL TANK WITH WATER 'IF EXPOSED TO FIRE. 

^''vife-fc^is:^.;:-^'^;^ i- '•-?• ' '• r.'••.'•••• •y:vr'^''^-"*-^'>a;»'S3 

.••ft 

£)(PQgyP£"';.-«J|i:HeMOVE TO FRESH AIR, 
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MATERIAL NAME(S): METHANOL (MeOM) C,, 

REFERENCES: ^ .̂̂  ^^^.., ^̂ r̂ ^ .̂̂ _gg 
MCA SAFETY DATA SHEET SO-22 
DU PONT METHANOL Ur.'LOADING, HANDLING AND STORAGE 

SYSTfMS SULLETIN A-13385 

PHYSICAL PROPERTIES: 

BOILING POINT, 7G0 MM B^.S^C C l ^ S ^ F ) 
FLASH POINT, T . C . C I2'=C C5'f" 'F) 

T . O . C 160C c e i ^ F ) . 
SPECIF IC GPxAVITY 20/' iO'»C 0 . 7 9 1 0 ( 

CHEMICAL PROPERTIES: 

CORROSIVITY NONCORRSIVE AT NORMAL ATMOSPHERIC TEMPERATURES 
EXCEPTION - LEAD AND ALUMINUM 

HYGP.OSCCPICITY MONE 
... LIGHT SENSITIVITY NONE 

REACTIVITY NOT DANGEROUSLY REACTIVE. 
SOLUBILITY MISCIBLE IN ALL PROPORTIONS WITH WATER 

FIRE & EXPLOSION DATA: 

FLAMMABLE LIMITS, PERCENT BY VOLUME IN AIR AT . ' 
STP: 7.3 TO 36 - . " 

AUTOIGNITION TEMPERATURE: '»70*' C C878°F"; 

HEALTH DATA: • 
THRESHOLD LIMIT IN AIR: 200 PPM B.Y VOLUME 

262 MILLIGRAMS PER CUBIC METER (•» r 
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Hous-16 
No. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S):'"^ethylene Chloride, Dichloromethane, "MCI" 

DESCRIPTION^lear, colorless highly volatile liquid with pleasant, 
ethereal odor. 

H A N D L I N G , STORAGE:Stored in carbon steel tanks. 

p|p£.Practically nonflammable and nonexplosive at ordinary temperatures, 
'but at higher temperatures under favorable laboratory test 
conditions, it is capable of forming weakly combustible ittixtures 
with air. 

^ *"• Vapor inhalation may produce nausea, dizziness, headaches. 
Skin contact will cause excessive dryness and skin cracking 
(defatting). 

REACTIVITY: ... n . . • ^ ^ 
Reacts with aluminum, titanium, and strong basic salts. 

»1GIIDEN»;« »D(iTHISK*^ 

' ^ . s p i L i : # ^ 
OR LEAK i,$:̂ 1 

Spills should be cleaned up immediately. In 
ligh vapor concentrations, wear breathing air masl 
[Jse mops, rags to soak up leaks, spills, then 
place them out of doors where they can be dried 
afely. Wear splash-proof goggles and gloves. 

ractically non flammable. Spray MCI tank with 
ater if exposed to fire. If MCI fire occurs, 
ear air demand mask.to fight fire and use auiy 
ype fire fighting apparatus. Beware of toxic 
umes (phosgene) see "HEALTH DATA" section. 

•'•':'• ••:.'i---c.'.l:*5.*jg*v''>\̂ Eye and skin exposure 
•- ... • •' . J;;-.-'?-'. i r h f ; ^ ^ S : f A 

EXPOSURE as 
flush with copious 
quantities of water. 

:-.-/ ••-•'-^'>•-Vi;,^•V1-^: 

-.- -. .-.'-»|S.<---'j-;:;;r---.;.\«; 

yapor inhalation - remove from fumes to fresh air 
If overcome, apply artificial 
respiration and call physicein. 

Inqest^r^^^^^rducevom^i^i^cal^^pl^^ 
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MATERIAL NAME(S): Methylene C h l o r i d e , D i c h l o r o m e t h a n e , "MCI' 

CflEMICiSL FORMULA: CH2CI2 

( 

H 
CHEMICAL STRUCrURK: H - C - C I 

I 
C l 

REFERENCES: 
MCA Safety Data Sheet SD-86 (July, 1962) 
Lange-Handbook of Chemistry (Tenth edition) „ n«4.,-„^ 
DuPont - Electrochemicals Dept., Chlorine Products Bulletins 

524-1267 and 526-659 
Underwriters Laboratories Report MH-2375, Nov., 1933 

PHYSICAL PROPERTIES: 
STATE; Liquid 

COLOR: Clear, water v/hite 

ODOR; Pleasant, aromatic, 
faintly ethereal 

DENSITY: 

MELTING POINT 

BOILING POINT: 

1.326 g/cc @ 20/4°C 

-96.7°C 

+39.8°C 

CHEMICAL PROPERTIES: 

MOLECULAR WEIGHT: 85.0 
Noncorrosive at normal temperatures when moisture free. In 

CORROSIVE: contact v/ith v/ator especially at elavated temperatures, MCI 
will corrode iron, some stainless steels, copper, nickel and 

SOLUBILITY IN H9O; 2% at 20°C (immiscible) /other metals 

SOLUBILITY IN ALCOHOLS: Infinite 

FIRE & EXPLOSION DATA: 

FLASH P O I N T ; N o t f o u n d 
AUTO I G N . T E M P . : 1 2 2 4 " ? 
AUTO DECOt-re. TEMP. ; N o t f o u n d 

15.5% volume) 

MIN. IGNITION ENERGY; Not found 

(dp/dt) max. ; Not found 
LOWER EXPL. LIMIT. .^^^. . . . , . 
UPPER EXPL. LIMIT: 66.0% volume) ^^ oxygen only under pressure 

HEALTH DATA: 

EXPOSu'RE SYMPTOMS: Not found ALD; Not found _ ^ 
LD3Q: Not found - ; ' 
TLV: 500 ppm - ' 
DETECTION THRESHOLD; 25 - 50 ppm 
MAJOR SAFETY CONSIDERATION: MCI is an-anesthetic, chief hazard is loss 
of consciousness following vapor inhalation at elevated te.Tvperatures, 
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No. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S)' 

DESCRIPTION: 

HANDLING, STORAGE: 

MTAAO, (S-methyl-N-hydroxy th ioacet imidate) 

White c r y s t a l s a t room temperature but u sua l l y i n a 
s o l u t i o n ^ f w a t e r o r m e t h y l e n e c h l o r i d e . 

Handle a s a co r ros ive , toxic l i q u i d . For sampling, 
vear xrubber gloves and goggles. 

F IRE: MTAAO has a very low vapor pressure and i s not a s e r i ous f i r e hazard . However 
i f exposed to open flame, i t w i l l burn, forming obnoxious and p o t e n t i a l l y t ox i c 
fumea. 

E X P O S U R E : vapors not s t rong but common solvent (methlene c taor ide) may 
cause r e s p i r a t o r y i r r i t a t i o n . 

REACTIVITY: Not highly reactive with most common gases or metals. 

HiiyiiP..i|iii.jjyij;.ifB{M 

-J. ,v -»,..•;.-'. • 
•M 

•Z-'-Z:m^^%M 

OR LEAK; ' S 

Isolate area. Keep upwind. If necessary to enter 
spill area, wear full protective clothing and a self-
contained breathing apparatus. Wash spill with 
copious amounts of water. 

Avoid fumes which are obnoxious and poteacially toxic. 
Extinguish fire with water or foam. 

EXPOSURE 
" J . . ' . ' ' i-.-

Immediately flush exposed area with water for at least 
15 minutes. If not breathing, apply artificial respira
tion. Call a physician. Remove contaminated clothing. 
Keep patient at rest. 

I f 'ynuA 1 
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MATERIAL NAME(S): 
MTAAO ( S -me thy l -N -hyd roxy th i aace t im ida ta ) 

C 

V c ' /•.» 

REFERENCES: 
Product 10 Operating Instructions, 1975 

PHYSICAL PROPERTIES: 

Melting Point: 91-92°C 
Boiling Point: Not Available 
Vapor Pressure @ 25''C: Not Available 

u .. -. 

CHEMICAL PROPERTIES: 
Chemical Formula: C-H^SNO 

Molecular Height: 105.2 

Reacts with methyl isocyanate to form methomyl. 

FIRE & EXPLOSION DATA: 

Fire: Burns in open flare to fomn obnoxious and potentially toxic fumes. 

Explosion: Decomposes explosively when confined heating above ISO'C is applied. 

HEALTH DATA: 
Approximate Lethal Dose: 670 mg/Kg 
Causes eye irritation, but effects are reversible. 
MTAAO shows no cumulative oral toxicity. 

•-.>.a:i.:->. u 

• • » 

.!.; .-I. 
'̂̂ •̂"/: 
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No. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S): 

DESCRIPTION: 

HANDLING, STORAGE: 

"Lannate" L Methomyl Insecticide 

"Lannate" L is a 252 solution of methomyl ia 90Z methanol -
10% water. 

"Lannate" L is packed In 1 gal and 3 gal containers and 
is shipped in bulk. It is handled in 300 series stainless 
steels and In some plastics. 

FIRE: 

EXPOSURE: 

REACTIVITY: 

combustion. 

Methomyl is a cholinesterase inhibitor. Most rapid and pronounced 
toxic effects are caused by oral ingestion. 

Methomyl decomposes on strong heating. It is sensitive to confined 
heating and may explode at temperatures above 136*C (277*F). 

p M i W * 

SPILL . - . < • • . . • * • • -

OR LEAK 
. . - ' . i r ' . j j - ' ;•». t : 

spread where possible. Avoid all use of fires or flames 
and protect from other ignition sources. 

Clean up spill in best practicable manner. If outside sp 
occurs try to avoid contamlnatiog natural xraters: methom 
Is fatal to marine animals in concentrations as low as 10 
ppm. 

Water is an effective fire-fighting agent; it is complete 
miscible with "Lannate" L. 

EXPOSURE 
•-'-, V-'>' 

Seek medical help Immediately.Xtropine sulfate is an 
effective antidote and may be administered orally or 
intravenously. 

i r . -ynuA-i 
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"Lannate" L Methomyl Insecticide: a 25Z solution of 
M A T E R I A L N A M E ( S ) : methomyl in 90% methanol - 10% water. (1.8 lb/gal) ( 

Methomyl: S-methy-N-[(methylcarbamqyl)oxy]thioacetimidate. 

J , 

REFERENCES: ; " 7 — 1 
Product 10 Operating Instructions, 1975 

1 

PHYSICAUtRRQEIRTIES: Density: 7.4 lb /ga l 

Color: Dark Brown BoUlng Point: 70''C (159"F) 

Incipient Crystallization Temperature: - 2''C (28*'F) 

C"EIVllC41j^PggPfJJJES:,„ -. 

Miscibility with Water: Total 

( 

Auto-decomposltion Temperature: US^C (277°F) •". : 

Methanol from "Lannate" L will form explosive mixtures with air; explosive' 
limits are 6.7% to 36.5% methanol. These vapor compositions will be in 
equilibrium wich "Lannate" L at temperatures of ll'C (52'F) and 44°C (lll'D. 

• • * . - . 

HEALTHAfJ#33fts,ate Lethal Dose; 9 ml (0.3 oz) orally (in a 180 lb man) 

Symptoms: headache, nausea, weakness, pupillary constriction, diarrhea. CMO." 
rapid and pronounced toxic effects are caused by oral ingestion.) * 

Antidote: atropine sulfate, administered orally or Intravenously. 

(Inhalation of methanol vapors can cause dizziness, intoxication, etc- Oral 
ingestion of methanol may cause blindness.) " . ",-..-

ADE00022367/36 



\ 

' Information for Physicians Regarding Symptomatology and Treatment 
in "Lannate" Methomvl* Insecticide Poisoning Coses 

Methomyl is a carbamate-type insecticide witJi a high degree of 
acute to.'cicity. Its toxic effects are related to the inhibition of 
blood and tissue cholinesterases and thus to an accumulation of 
excessive amounts of acetycholine in effector organs. Overexposure 
to methomyl would not be expected to result in a toxic effect to a 
specific organ in the usual sense of the word, such as a toxic 
hepatitis. 

Methomyl intoxication would most likely occur from exposure to 
t:he dust or spray mist or it could occur if ingested. Methomyl is 
not readily absorbed through the intact skin. 

.Signs and Symptoms 

Signs and symptoms which may be expected to occur in the less 
severe poisoning cases are as follows: 

1. Constriction of pupils (miosis) 

', 2.' Sweating, profuse - • 

3. Weakness 

4. Slow pulse 

5. Nausea and vomiting 

6. Muscle tremors 

7. Blurred vision 

8. Abdominal cramps and diarrhea 

The exact order of onset of these signs and symptoms will vary 
but those given here are among the first to occur following over
exposure to this material. Clinical evidence of methomyl intoxica
tion generally becomes apparent within a matter of minutes to within 
an hour following the exposure, the exact time depending on the 
severity and route of exposure. 

* Methomyl is the common name for S-methyl-N-[(methylcarbamoyl)oxy] 
thioacetimidate 
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Information for Piiysicians Regarding Symptomatology 
end Treatment in "Lannate" (continued) 

.page .2 

Since methomyl is a cholinesterase inhibitor, presumably any of 
the signs and symptoms associated with cholinesterase inhibition could 
occur and would depend on the severity and type of exposure. These 
are outlined in Table 1. 

Diagnosis 

Diagnosis of methomyl intoxication can be made from a history 
of exposure followed by the onset of all or more likely some of the 
signs and symptoms listed in Table 1. The diagnosis can be confirmed 
by measuring the activity of the blood cholinesterases using an 
appropriate method such as the Ellman method.* However, -the cholin
esterase activity with this class of compounds may return to normal 
very rapidly after exposure; therefore a normal level does not dis-
.prove the diagnosis. 

Some of the commonly used methods of determining acetycholin-
esterase activity in cases of organophosphorous intoxication are 
not desirable for this determination in cases involving carbamates. 
These methods involve measurements of change in pH and are patterned 
after the method originally described by Michel.** 

• 

Medical Management 

The treatment of methomyl intoxication may be summarized as 
follows: 

1. Termination of exposure. 

In the case of an inhalation exposure, remove person to 
an uncontaminated atmosphere- In case of contact, remove 
contaminated clothing and wash promptly contaminated skin or 
eyes with copious amounts of water. If ingestion has occurred, 
gastric lavage should be performed. 

2. Atropine administration. •. "-. 

* • 

The appearance of any local or systemic signs or symp
toms of anticholinesterase poisoning calls for the immediate 
use of atropine. This drug is antidotal because it inhibits 
the action of acetycholine at its many sites of action, with 
the exception of the voluntary muscles. 

• ••"' ". ;̂ . 

^ y * G. L. Ellman, K. D. Courtney, V. Adrees and R. M. Featherstone, 
Biochem. Pharmacol., 7:88 (1951). - - •;••; 

r* « O. Michel, J. Lab. Clin. Med., ̂ :1564 (1949). 
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Infovmntion for Physicians Regarding Symptomatology yage j 
"and TrcatmGn,t in "Lannate" (continued) 

In mild intoxication, 1.2 to 2 mg of atropine should be 
administered intramuscularly or intravenously initially and 
repeated at 10- to 30-minute intervals until symptoms are 
relieved and full atropinization (dry skin and dry mouth) is 
achieved. Maintain a mild degree of atropinization until 
patient recovers. In the mildest of cases, atropinization 
might be maintained by oral or sublingual administration of 
atropine tablets, 1/100 gr. (0.6 rag), as indicated by the 
recurrence of symptoms. 

In severe intoxication, the initial atropine dosage 
should be 2 to 4 mg intravenously, with repeated intravenous 
administration of 2 mg every three to ten minutes until signs 
and symptoms disappear. 

Note: 2-PAM (pyridine-2-aldoxime methiodide) should not be 
used in the treatment of methomyl poisoning since animal 
studies have shown it to be ineffective as an antidote not 
only for methomyl but other carbamate insecticides as well. 

In addition, morphine and other respiratory depressants 
are contraindicated. 

3- Removal of secretions and maintenance of open airway. 

Whenever necessary, steps should be taken to remove 
excessive secretions from the respiratory tract and to main
tain an open airway. These procedures include suction and 
the possible insertion of an endotracheal tube. 

4. Artificial respiration when necessary. 

In the severe intoxication cases, artificial respiration 
or oxygen administration may be necessary. 

5. Alleviation of convulsions if these interfere with 
respiration and are not relieved by atropine. 

Administer trimethadion (Tridione), 1 gram intravenously 
every 15 minutes up to a maximum of 5 grams, or sodium thio
pental (2.5% solution) intravenously. Convulsions would not 
be expected except in the most severe intoxication. 

C) 
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Information for Physicians Regarding Symptomatology ' Page 
•and Treatment in "Lannate" (continued) 

Note to physician: Allow no further exposure to any 
cholinesterase inhibitors until full recovery is assured. 
Measurement of blood cholinesterase activity may be useful 
in this regard. 

Detailed information concerning the treatment of 
intoxication by cholinesterase inhibitors is available 
in the following sources: 

(1) B. Holmstedt, Pharmacol. Rev., 3A_:567 (1959). 

(2) G. B. Koelle, Handbuch. Exp. Pharm., XV;1006 
(1963) . 

First Aid 

The following steps should be taken before the arrival of a 
physician: 

(1) If swallowed, induce vomiting by giving warm salt 
water (a tablespoonful of salt in a glass of water) 
and repeat until vomit fluid is clear. 

(2) If inhaled, remove person from exposure, have him 
lie down and keep quiet. 

(3) In case of contact, remove contaminated clothing 
and wash contaminated skin or eyes with copious 
amounts of water. 

(4) If patient has difficulty in breathing, start 
artificial respiration immediately. 

(5) Give two tablets of atropine, each 1/100 gr. (0.5 mg), 
orally or by dissolving under the tongue if they are 
available at hand. Thereafter, every 10 to 15 minutes, 
give one atropine tablet repeatedly until throat and 
skin become dry. Give additional tablets as necessary 
to maintain dry throat and skin. 

C 
Haskell Laboratory 
E. I. du Pont de Nemours & Company 
Wilmington, Delaware 
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TABLE 1 

SIGNS AND SYMPTOMS OF ANTICHOLINESTERASE POISONING* 

Site of action 

Pupils 

Ciliary body 

Conjunctivae 
Nasal mucous 
membranes 

Bronchial tree 

Sweat glands 
Striated muscle 

Signs and symptoms 

Following local exposure 

Miosis, marked, usually maximal (pin-point), some
times unequal 

Frontal headache, eye pain on focusing, slight 
dimness of vision, occasional nausea and 
vomiting 

Hyperaemia 

Rhinorrhea, hyperaemia 
Tightness in chest, sometimes with prolonged wheezi; 

expiration suggestive of bronchoconstriction or 
increased secretion, cough 

Sweating at site of exposure to the liquid 
Fasciculations at site of exposure to the liquid 

Bronchial tree 

Gastro-intestinal 
system 

Sweat glands 
Salivary glands 
Lachrymal glands 
Heart 
Pupils 

Ciliary body . 
Bladder 
Striated muscle 

Following systemic absorption 

Tightness in chest, with prolonged wheezing expirat 
suggestive of bronchoconstriction or increased 
secretion, dyspnea, slight pain in chest, increa 
bronchial secretion, cough 

Anorexia, nausea, vomiting, abdominal cramps, 
epigastric and substernal tightness (? cardiosp; 
with "heartburn" and eructation, diarrhea, 
tenesmus, involuntary defecation 

Increased sweating 
Increased salivation 
Increased lachrymation 
Slight bradycardia 
Slight miosis (occasionally unequal), later more 

marked 
Blurring of vision 
Frequent or involuntary micturition 
Easy fatigue, mild weakness, muscular twitching, 

fasciculations, cramps, generalized weakness 
including muscles of respiration, wi-th dyspnea 
and cyanosis 
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TABLE 1 (Contd.) ^ 

l^ SIGNS AND SYMPTOMS OF ANTICHOLINESTERASE POISONING* 

Site of action Signs and symptoms 

Following systemic absorption 

Sympathetic ganglia Fallow, occasional elevation of blood pressure 
Central nervous 
system Giddiness; tension; anxiety; jitteriness; 

restlessness; emotional lability; excessive 
dreaming; insomnia; nightmares; headache, 
tremor; apathy; withdrawal and depression; 
bursts of slow waves of elevated voltage in 
EEG especially on overventilation; drowsiness, 
difficulty in concentrating; slowness of 
recall; confusion; slurred speech; ataxia; 
generalized weakness; coma with absence of 
reflexes; Cheyne-Stokes respiration; convulsion 
depression of respiratory and circulatory centr 
with dyspnea, cyanosis, and fall in blood press 

* From B. Holmstedt, Pharmacol. Rev., U^, 567 (1959) as cited in WHO 
^ \ Technical Report Series No. 227, Toxic Hazards of Pesticides to 
^ • Man, p. 14 (1962). . •. 

' ~ •• .» *," # " ^ 
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E. I. DU P O N T DE N E M O U R S 51 COMPANY 
INCOnpORtMFO 

H O U S T O N P L A N T 

P. O. Box 347, L A P O R T E , T E X A S 773-71 

B IOCHEMICALS D t P A R T M E N T 

c c : J.W. Shacke l fo rd 
j;„ <k>naway 
G. M a t h e r 

Houston Plant 
July 22, 1976 

John Miles 
Production Superintendent 
Eagle River Chemical Co. 
West Helena, Arkansas 

Product 10 Safety Information 

To assist you in the safe manufacture of Product 10 the following 
information is attached. 

1) Letter by S.I. Gleich to S. Parker describing Product 10 
safety precautions. 

2) A portion of -the Union Carbide "Product Information" booklet 
concerning methyl isocyanate handling and safety measures. 

3) Material Hazards Cards for methanol, methylene chloride, 
MTAAO, and "Lannate" L. 

4) A paper entitled "Information for Physicians Regarding 
Symptomatology and Treatment in "Lannate" Methomyl Insecticide 
Poisoning Cases". 

The first two items were previously transmitted to you. Both 
are thorough and require no further explanation. 

The hazards cards provide a quick and concise safety guide for 
materials you use in making Product 10. I suggest you keep these 
cards handy for use by personnel involved with "Lannate" L. 

Item 4 of the above list contains information for a physician 
when checking for or treating a methomyl exposure. 

If you have questions about any of this material, please call. 

Sincerely, 

d. ,!/ /u /. -• ; 

A.G. Rohrer 
Engineer-Technical 

AGR/pp 
Attachments 

- r u a n i i r . H C H E M I S T R Y 
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MM. 
E. 1, DU P O N T DE N E M O U R S & COMPANY 

H O U S T O N P L A N T 

P. O. Box 347, LA PORTE, T E X A S 77s7t 

^ / / 

r 

3JOC>- l= : ^ lCAL^ D & P A R T M S N T 
May 30, 1975 

' • , ' - > 

Mr. Scott Parker 
Engineering Director 
Vicksburg Chemical Co. 
P. O. Box.3 
Vicksburg, Ms. 39180 

Dear Scott: 

Contained in this letter is toxicity information, safety 
precautions to avoid methomyl exposure, and methods for treat
ment of persons v/ho are exposed. This information will be 
necessary to safely operate the Product 10 facility at Eagle 
River. -Please call with any questions. 

Sincerely, 

S. I. Gleich 
Area Engineer - Technical 

Attachments 
SIG:ps 
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PRODUCT 10 TOXICITY INFORf^TION 

The information contained herein refers primarily to "Lannate"-
L (Product 10) and the hazards associated with handling it-
We remind you, however, -that methomyl is present, in solution, 
in several other process streams. 

These streams include the MCI extract from RiOl, the MCI solu
tion from RIO2 after MeNCO reaction and tha aqueous solution 
from RIO2 after solvent exchange. These process streaims should 
be handled with -the same precautions as the product. 

Since methomyl is always in solution during the Product 10 pro
cess, workers will generally not contact the solid. 

A. Toxicity 

In pure form, methomyl is a granular solid- It is -the 
active ingredient in Product 10 where it is dissolved 
in methanol and water. 

1. Oral-Pure Solid 

Methomyl is highly toxic and may be fatal if it, 
or its solutions are swallowed or inhaled. The 
oral LDcQ (of pure methomyl) to fasted white rats 
is about 20 mg/kg. There was no clinical evidence 
of cumulative toxicity when 10 doses of the chem-
ical were administered orally to male rats at 5.1 
mg/kg per day over a 14 day period. 

2. Oral-"Lannate" - L 

"Lannate" - L is moderately toxic when taken orally-
It has an LDcn of 130 mg/kg when tested wi-th male 
rats. 

3. Inhalation 

The acute inhalation toxicity of "Lannate" - L was 
determined by exposing male rats to an aerosol of 
the material for one hour. The ALC (approximate 
lethal concentration) was found to be 0.17 mg/L on 
a methomyl basis. Because of (.the very low vapor 
pressure of methomyl (5 x 10 mm Hg at 25^*0 the 
toxicity hazard from methomyl vapors at room tem
perature is negligible. Vapors above "Lannate" - L 
will contain'^methanol, however. Methanol has a TLV 
of 200 ppm. 
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A. Toxicity (Continued) 

4. Skin and Eye 

Tha LD50 of "Lannate"-L by skin absorption determined 
by test with rabbits (intact skin), is 5880 mg/kg. 
"Lannate"-L produced no skin irritation or sensitiza
tion when tested on intact quinea pig skin at concen
trations up to 100% strength. Operating experience 
in our "Lannate"-L packaging facilities at Houston 
suggests that hot weather increases the possibility 
that contact with "Lannate"-L will cause development 
of .exposure symptoms- This is probably because in
creased sweating opens the body pores more, and in 
turn increases exposure susceptibility. 

Eye irritation tests with rabbits indicate "Lannate" 
-L is irritating to the eyes and causes toxic symp
toms when 0.1 ml of the undiluted material is applied. 

5. Methanol Hazards 

The solvent methanol is a severe fire and health haz
ard by itself. It's properties, discussed in MCA 
Safety Data Sheet SD-22, should be reviewed vzith equal 
care to -those shown in this letter for methomyl- Per
sonnel should be protected equally from methanol and 
methomyl exposures. 

B. Symptoms of Exposure 

Methomyl poisoning produces effects associated with anti-
chlorines terase activity which may include weakness blurred 
vision, headache, nausea, abdominal cramps, discomfort in 
•the chest, constriction of pupils, sweating, slow pulse and 
muscle tremors. 

Operating experience has shown that the most prevalent symp
toms of methomyl exposure are constricted pupils (known as 
"little eye") and/or nausea. 

C. Treatment for Exposure 

In case of accidental contact, wash skin with plenty of soap 
and water. Avoid hot water. For eyes, flush wi-th water for 
15 minutes and get medical attention. Remove and v;ash con
taminated clothing before reuse. Action should be taken 
imjnediately after exposure- Minutes separate successful from 
unsuccessful decontamination. 
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C. Treatment for Exposure (Continued) 

If the solution is swallowed, give a tablespoon of salt in 
a glass of warm water (warm soapy water may also be used) 
and repeat until vomit fluid is clear. Have the patient 
lie down and keep quiet. If he is not breathing, start 
artificial respiration immediately. Never give anything 
by mouth to an xinconscious person. Call a physcian as 
soon a s possible. 

If warning symptoms appear (Section B this letter), before 
the physician arrives, immediately swallow two atropine 
tablets (each 1/100 gr); thereafter, every 10 to 15 minutes, 
take one atropine tablet (1/100 gr) until the -throat becomes 
dry and the skin becomes dry and flushed. Take additional 
tciblets as necessary to maintain a moderately dry throat, and 
dry flushed skin until the physician arrives. 

We have attached a copy of the pertinent section from the 
"Lannate"-L product label for further details of treatment 
(Exhibit A). 

D. Operating Precautions 

Care must be used so that personnel do not breathe or swal
low solutions containing methomyl, and do not get material' 
in their eyes, or on their skin or clothing. Equipment 
used for handling methomyl solutions should be free of leaks. 
Any leaks, no matter how small, should be fixed immediately. 
Where product must be handled in the open, adequate ventila-
tion must be provided to protect workers against methanol 
vapors or inadvertent spraying of the product,-

Housekeeping should be scrupulous. Any spill of product or 
other methomyl solution should be cleaned up immediately. 
Clothing worn while working with methomyl should be removed 
at the end of the workday and laundered before reuse. Per
sonnel should wash hands emd face thouroughly after handling 
•the product and before eating or smoking. Eating or smoking 
areas should be isolated from the working area. Employees 
should be adequately warned about -the dangers of using the 
product containers for their own personal use. 

Protective equipment for workers packing product should in
clude goggles, rubber gloves, and aprons. Workers who clean 
up a spill should wear rubber boots during the clean up oper
ation . 

Any process lines needing repair which may have contained 
methomyl should be adequately decontaminated before mechanics 
are permitted to work on them. Mechanics should wear goggles 
and rubber gloves when breaking a line and rubber gloves for 
the rest of the job. 

Safety showers and eye wash stations should be easily access
ible to all workers. 
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^ ^ m REG. U.S PArOFr ^ _ | _ _ 

L8nil8l6 L ̂  
METHOMYL INSECTICIDE j p 
Ulatoi* QnliiKlo I iniilH ^ r-Ai i nu muTAiMQ i o i RQ uc-runiKVi . ^ . 
Water Soluble Liquid 

ACTIVE INGREDIENT: Methomyl 
S-methyl-N-[(mettiylcarbamoyl)oxy)thioacetimidate 2 4 % 
INERT INGREDIENTS 7 6 % 
U S Pat 3.576.834 EPA Rag. No 352-370-AA 

Keep out of reach of children 

D A N G E R ^ P O I S O N 
FLAMMABLE. CONTAINS METHANOL. 

MAY BE FATAL OR CAUSE BLINDNESS IF SWALLOWED. 
POISONOUS IF INHALED. CAUSES EYE DAMAGE. 

Do not breathe vapors or spray mist. Keep away (rom heat, sparks. 
Do not get In eyes, on skin, on clothing. and open llame. 
Use with adequate ventilation. Keep container closed. 
In case ot contact, wash skin with plenty of soap and water; for eyes, 
flush with water for 15 minutes and get medical attention; remove and 
wash contaminated clothing before re-use. 

ANTIDOTE AND FIRST AID 
ATROPINE IS AN ANTIDOTE-CONSULT PHYSICtAN FOR EMER
GENCY SUPPLY OF 1/100 GRAIN ATROPINE TABLETS. CALL A . 
PHYSICIAN AT ONCE IN ALL CASES OF SUSPECTED POISONING. 
II swallowed, give a tablespoonful of salt m a glass ol warm water 
and repeat until vomit fluid is Clear. II Inhaled, remove from exposure. 
Have patient lie down and keep quiet. If patient is not breathing, start 
artificial respiration immediately. Never give anything by mouth to an 
unconscious person. 
II warning symptoms appear CSee warning symptoms below), before 
physician arnves, immediately swallow two atropine tablets (each 
1/100 gr.). thereafter, every 10 to 15 minutes, take one atropine tablel 
(1/I00gr.) until throat becomes dry and skin becomes dry and flushed. 
Take additional tablets as necessary to maintain a moderately dry throat 
and dry, flushed skin until physician arnves. 

NOTE TO PHYSICIAN 
WARNING SYMPTOMS—Methomyl poisoning produces etfecis associ
ated with anticholinesterase activity which may include weakness, 
blurred vision, headache, nausea, abdominal cramps, discomfort in the 
chest, constriction of pupils, sweating, slow pulse, muscle tremors. 

-TREATMENT—Atropine sulfate should be used for treatment. Administer 
repeated doses. 1.2 to 2 0 mg. intravenously every 10 to 30 minutes 
until lull atropnization is achieved Maintain atropinization until the patient 
recovers. Artificial respiration or oxygen may be necessary. Allow no 
further exposure to any cholinesterase inhibitor until recovery is assured 

Do not use morphine or 2-PAM. 

IMPORTANT—When mixing spray, loading, applying or otherwise 
handling wear protective clothing, goggles, and a mask or respirator 
suitable ?or protection against methomyl vapors or spray mist such as-
Willson Products Agri-Tox'- R-533 Felt 11-P Cartridge or Mine Safety 
Appliances type H "Comfo" Wear clean clothesdaily Wash thoroughly 
after handling and belore eating or smoking. Do not contaminate or 
store near teed or (oodstutts 
Not for use or storage m or around the home Keep animals and un-
protectec oersons out of operational areas dunng treatment and while 
there is oanqer of dnft Do not re-use container: bury when empty 
This product IS loxic to lish. birds and other wildlife Keep out o( any 
tjody 0/ -^atei- Do not apply where runofi is likely to occur Do not 
apply when weatner conditions favor drift from areas treated Do not 
contaminate water by cleaning of eouipment. or disposal ol wastes 
This prodoct IS toicic to bees and should not be applied when bees are 
actively visitmg the area 

Do not subject to temperatures below 32"'F. 

1 GALLON CONTAINS 1 8 LBS METHOMYL 

r 11 A • I I MUA 

DIRECTIONS 
Ou Pont "Lannate" L Methomyl Insecticide sfiould be used only in 
accordarKe with recommendations on this label, or in separate pub
lished Du PonI recommendations available through local dealers. 

"Lannate" L is a water soluble liquid to be diluted with water for ap
plication by conventional tractor-mounted spray equipment. Use only 
in commercial plantings, do nol use in home plantings. 
SPRAY PREPARATION-Fill spray tank % to '/> full of water. Add 
"Lannate" L directty to spray tank and mix thoroughly, using me
chanical or hydraulic means, do not use air agitation. 
APPLICATION—Apply at the recommended rates when insects first ap
pear. Unless otherwise noted, continue applications al 5- to 7-day in
tervals or as needed. Use sulticieni water to obtain thorough, uniform 
coverage Apply Ihe low rates on small plants, small worms and light 
infestations ol insects Use intermediate rates on larger worms and 
heavier infestations of insects. Use 1 to 3 applications of the highest 
recommended rate for controlling severe lnrestatipns..Thereafter, use 
the lowest rate possible to maintain control. 
NOTICE TO BUYER—Seller warrants that this product conforms to the 
chemical description on the label thereo) and is reasonably fit for pur-, 
poses slated on such label only when used in accordance with direc
tions under normal use conditions. This warranty does not extend to use ' 
of this product contrary lo label use directions, or under abnormal use 
conditions, or under conditions nol reasonably foreseeable to seller; 
buyer assumes all risk of any such use Seller makes no other warranties, 
express or implied 

CHOPS 

Broccol i 
Cauliflower 

Cabbage 

Brussels 
Sprouts 
Celery 
Lettuce 
(Head) 
P e a n u t s " -
East o l 
Miss. River 
Pepper 

Potato 

Sweet 
C o m 

Tomato 

Tobacco 
(Except 
Shade) 

Ctirysan-
Ihemuins 

«S«I3 

Cabbage Looper, Imp. 
Cabbagewonn. 
Diamondback Moth 
Cabbage l oope r . Imp. 
Cab tugswomi . 
Diamondback Moth 
Cabbage Looper. 
Imp. Cabbageworm 
Cabbage Looper 
Cabbage & Alfalfa Loopers, 
Beet Armyworm 

Corn Eararorm (up to 
3 applns. or as needed) 

Green Peacft Aphids 
Tuberworm. Cabbage Looper 

Aphids 
Leaffioppers. East of 
Flea Beetles Miss. River 
Earworm—Whorl aa needed 

Earworm—Ears 1 -3 days 
or as needed 
Fall Armywonn. European 
C o m Borer—Ears 1-3 
davs or as needed 

Tomato Frultworm. Aphids, 
Cabbage Looper. 
Beet Armyworm 

Flea Beetle. Hornworm 
Budworm (2-3 applns. before 
Hower buds open), 
Cabbaqe Looper. Aphids 
Cabbage Looper. Corn 
Earworm. Beet Armyworm. 
Thnps (weekly) 

auAfirs 
m a x 

y,^^^ 

1-2' 

V4-2* 

1-2* 

2 
K-l 
1-2 

W-2 

1 
1 

1-2 

1 

«-l 

»H 

1 

1 

over 1-2 

V4-1 

1 

V4-1ql. 
per too gals 

wsrAmjcATw 
TOI*W«ST-0«»S 

7 

14 

1 

14 

14 
7 

10 

21 

10 

14 

O(ears) 
3 ( lorage) 

1 

2 

7 (flue cured) 
14 (air or f ire 

cured) 

-

'Add wvKmg ofitnL *Do not tMd iTMtAd «in«« to bvvuock. 

E. 1. DU PONT DE NEMOURS & CO. riNC.) 
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METHYL I S O C Y A N A T E 

M E T H Y L I S O C Y A N A T E CH3N = C=30 

PHYSICA l . PROPERTIES Determined on pur i f ied samples 

(i 

Mbleculor Weight 57.05 

Apparent Spec i f ic Grov i ty a t 2 0 / 2 0 ° C 0.9599 

ASp. C r . / A t . o t 10 10 4000 . i , . . . . 0 .00147per ° C , 

B O I l ing Po in t a t 760 mm. Hg : - 39.1 " C . 

a t 300 mm. Ha 16.7«»C. 
a t 10 mm. Hg -40*>C. 

Afa.p. /Ap. o t 7 5 0 to 770 mm. H g . . . 0 .035°C. per mm. H g 
ft 

Vapor Pressure ot 2 0 ° C 348 mm. Hg 

So lub i l i t y in Water ot 2 0 ° C cbout 6.7% by wt .*" ' 

So lub i l i t y o f Water In at 20 ' 'C ." about 1.255 by w t . W 

Critical Pressure ^ .55 Atm. 

C r i t i c a l Temperature 2 l 8 ° C . 

V i s c o s i t y at 0 ° C 0 .35 Cps. 

at 20'»C 0.25 eps . 

Freez ing Po in t < - 80<»C. 

Heat of Vapor iza t ion o t 1 atm.' 223 B . t . u . per l b . 

Heof of Combust ion c t 25 ' 'C 8,041 B . t . u . per l b . 

F losh Po in t , Tog open Cup (ASTM Method D 1310) < 0 ' ' F . W 

(a) R«oef9 stow)^ 

(b) Commvrciol fno(«rtat 

SEVt.y. SIRMATE, an<i UNION CARBIDE nee trade narks of Union Carl i iJr C^iporai ioo. 

NvrsmVir , 1967 

This i.-if'n-m.iCoa fs not to be t.ik-?n o j a wori-sniy or representjtion lor whi'cft we assume leRol resoon^bili ly nor as permission or recom-
m-fMii ion to practice ar>y potenird inv.nlxin without a ilcenvi. It is otlered solely »or your considerj(lon. Inveslif jt ion arxt vdriflcaticn. 
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METHYL I S O C Y A N A T E 

Methyl isocyanace is an intemiediace in the preparation of carbamate pes t ic ides 
and should prove of interest in many other applications where specia l heterocyclic 
derivatives and polymers are needed. 

In general, most reagents that attack methyl Isocyanate will add to c h e N = C 
bond to form N-methylcarbamoyI derivatives: 

CH3N = C = 0 -I- A — B CH, — N — C 

A 
\ 

B 

REACTIONS 

ADDITION OF ACTIVE HYDROGEN COMPOUNDS 

Hydroxy Compounds 

0 

n 
CH3NCO -f ROH —*• ROCNHCH3 

N-methyl eorbamate 

This reaction takes p lace smoothly with a variety of hydroxy compounds. Alcohols 
and phenols ace often quanticacively converted to the carbamate, althoiigh a catalyst , 
such as a tertiary amine or a dialkyl tin dicarboxylate, is usually required to produce 
complete reaction within a reasonable period.'•^•' Other functional groups may be pres
ent, if they are unreactive towards methyl isocyanate. SEVIN Carbaryl Insecticide and 
SIRMATE Herbicide are among the useful products obtained by reaction with hydroxy 
compounds. ' ' •" '"--•' ' . 

Water reacts with methyl isocyanate co form carbon dioxide and water-soluble ureas 
or biurets . -.,-.- .-. . . _^ .• 

••s.-^;'--

CH3NCO + JtsHjO 

0 
II 

CH3NHCNHCH3 + COj 

1,3-Dimethylureo t .• .1 ,-

XSCH3NCO • H jO 

O 
II 

-*- CH3NHC-

CHj 0 
I 
N C N H C H , + C O , 

1,3,5-Trimethylbiuret 

-: * - • / " : - . - - - V -

.s«. 
• • • * . . . - r •. -

..-.'...^.jt* I'i View , 
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M E T H Y L I S O C Y A N A T E 

->— The reaction is slow at 20°C.; but, because of the heat produced, the reaction rate 
iL ' rapidly increases co the point of violent boiling. The presence of acids of bases greatly 

Increases the race of the reaction. 32 
The reaction.of methyl isocyanace with carboxylic acids has not been described, 

but it can be expected to behave as other isocyanates . They form unstable , mixed an
hydrides; 

0 0 
11 II 

RNHCOCR' 
Other hydroxy compounds, such as enols , oximes and hydcoxylanunes, a l so produce 

N-methylcarbamates: 

•'*' 0 0 0 
li II II 

CH3NCO + NH3CNHOH -— NHjC><H0CNHCH3 ReL : 22 

It would be expected that analogous thiocarbamates could be obtained from S-H 
compounds.^ 

N-H Compounds 

Ammonia and primary and secondary amines react rapidly at ambient temperatures 
without a cata lys t : ^•^•' 

0 
II 

CH3NCO + RjNH - ^ CH3NHCNR2 

3^ Methyl isocyanace will carbamoylate amides, ureas, or carbamates at higher tem
peratures: 

0 O R O 
II II I II 

C H 3 N C O - ( • R N H C N R j — » - C H 3 N H C — N — C N R ^ 
. biuret 

0 0 R' 0 
II II I II 

C H 3 N C O + R C N H R ' —*- C H 3 N H C — N — C R 
Qcyl u r e a 

0 0 R' 0 
II II I il 

CH3NCO > ROCNHR - • - ROC—N —CNHCH3 
allophanate 

A number of other N-H compounds will reacc with methyl isocyanace: 

0 
II 

CH3NCO -h HN3 — ^ CH3NHCN3 Ref. : 3 

O 
il 

2CH3NCO + HjNCN - * - {CH3NHC)2NCN Ref, : 6 

0 0 CH, O 
It II I ^ II 

( CH3NCO * CH3NHCCI - * - CH3NHC— N — CCl Ref. : IJ nnd 32 
y-

\ 0 0 
II II 

2CH3NCO + NH3OH —*- CH3CNHCCCH3 Ref. : 22 

ADE00022367/10 



M E T H Y L I S O C Y A N A T E 

Acids . ^ „ . . - . . 

Anhydrous acids add to methyl isocyanate to form N-methylcarbamoyl compounds: 

Ref. : 32 

0 
II 

CH3NCO + HCi:^^CH3NHCCI 

The methylcarbamoyl chloride dissociates into the reaccancs on heating and slowly 
changes co other products upon standing. '^ 

With concentrated sulfuric acid, the carbamoyl compound would be expected to de 
compose to form methylsulfamic acld:^ 

- CH3NCO + H2SO4 —*• CH3NHSO3H 

Hydrogen cyanide i s reported to react with mechyl isocyanace: ' 

CH3NCO + HCN 

O 
II 

CH3NHCCN 

A second mole of mechyl- isocyanate will react if added; ' later work^* indicates 

that a cyclic product is obtained: 

• N N 

O ^ ^ N H . . - ; . : . . 

C-H Compounds • 

Methyl Isocyanate would be expected to react with act ive methylene compounds 

to form N-methylamides:^ 

Y Y O . 

CH ,NCO+Na©©CH' ' — ^ ^CHCNHCH3 

Y Y 

Y = — COOR.-COR,or —CN 

With enamlnes, the following would probably occur: 

CH, 

NH O 0 
tl 

CH3NCO D O ^ n 
O NHCH, 
11/ ^ 
C 

- i ,r 

Ref.: 8J>,1^ 

" V "•-- "- 'V - - . ' ' . ' ! • ' " r-?-.''-1 rj^. 

• . . • ' • . - - • ' ' . - • i . . - " ' . ' \ ; - - - t ^ ' ! l W . ; "J."-
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M E T H Y L I S O C Y A N A T E 

'f Cyciizations 

If methyl isocyanate is used to carbamoylace a difunctional molecule, the dertva-

cive may be made to cyclize: 

OCH3 
I 
C = 0 

OCH3 

C = 0 

CH3NCO -t. 
'OH --OCNHCH3 

II 
0 - 0 0 : 

U CH3 

o 

In other cases , cyclizatlon occurs along with addition: R«f.: M 

k 
CH3NC0 

co^ 

NH" 

Rei.: 13 

CH3NCO + 

CJ 
/ 

NHi 

' ^ 
I 
C4H5 

H 

CaHj '^ OH 

Ref.: 28 

1 ^ ^ ^ ^ ^ 

XH 

CH3NCO -(• 

y 

^ ^ ^ ^ ^ COOR 

X = 0 or NH 

Rcf.: 29 
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M E T H Y L I S O C Y A N A T E 

2CHjNC0 + C 

1 

^ H ^ - C H ^ " 

OH 

C i H j -

CN 

Ref.: 31 

REACTIONS WITH UNSATURATED COMPOUNDS 

Alkyl Isocyanates react with some unsaturated compounds to form cyclic addition 
p r o d u c t s , ' but only a few unsaturated compounds have been found to reacc with mechyl 
isocyanace. In che presence of triethylphosphine (catalyst) , and ac room temperature, 
methyl isocyanate did not react with carbon oxysulfide, carbon disulfide, phenyl i s o -
chlocyanate, aceconitrile, nicromethane, quinone, ethylene, acetylene , dimechylkecerie, 
or diphenylkecene; wich aldehydes, carbon suboxide, aldoketenes or cyanic a d d , gunimy 
polymers r e su l t ed ; ' but with carbon dioxide a product resulced:^ 

2CH3NCO -• COj 
(C,H,),P 

CH3 Y, 
\ ^ y - ^ JOd^ 

N N 

AoA 
0 O 

Diazomechane formed an amorphous solid with methyl i socyanace . ' 

Ae e levated cemperacures, diphenylkecene reacts a s follows with methyl isocyanate: 

CH3NCO + ( Z ^ ^ ^ ' ^ = C = O 
a2o*c. N-

V n R e t : 24 

CH, 

From analogous resul ts obtained with other Isocyanates , methyl isocyanate would 
be expected to react with azomethines: •.••':-•_" 

0 - - • ; • . • •t>.^^V 
it . . ; . ; . ; . . ; ;-;?ire:^^: 

CH3N' > | — R •••" ". >?^'^>^"V 
CH3NCO + R N — C H j 

ZnCi , 

k..J "N' 
I 

R 

Ref. : 8 ' ' ' : . ' ' "X 

• - ^ , - • ; • • • • • - > ' • - ; 

-"-•:•• -'•••'.•••'.i->'-^.C^,9 

* V''-,"--"'" !".•".-"'^'•Vt-','^ 
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M E T H Y L I S O C Y A N A T E 

f 

f 

POLYMERIZATION 

Purified methyl isocyanate will react with itself under the Influence of a ca ta lys t 

to form either a cyclic trimer (trimethyl isocyanurace) or a high molecular weight poly--

mer. The type of polymer formed depends on che cacalysc, the catalyst concentration, the ̂  

temperature, and che methyl Isocyanate concentration. Strong bases such as sodium 

hydroxide, sodium methoxide, and sodium acetate;' ' '* certain mecal chlorides, such a s 

ferric chloride and stannic chloride;^- and some other compounds l i s ted below catalyze 

trimerization: 

3CH,NC0 £ i l zJb i i l 
• 1 

Methyl Isocyanote Trimer 
(Trimethyl Isocyanurote) 

Since the reaction Is quite exothermIc(3l Kcal/mole of trimer formed), contamination 
of methyl isocyanate with traces of these catalysts can cause violent reactions. Storage 
of commercial methyl isocyanate in carbon steel , tin. or copper containers must be avoided 
s ince such ca ta lys ts are formed from these metals upon standing. 

Triethylphosphine catalyzes the formation of an Isomeric trimer, ic i s reported;^ 

3CH3NCO 
(C,H»),P 

NCH, 

ACTIVITY OF TRIMERIZATION CATALYSTS 

Cata lys t 

(1 t o 2% in methyl isocyanate) 

NaOCH3 

^ ^ ^ " 5 ) 3 ^ ^ 0 

<C,H,)3P 

FeCl3 

SnCU 

(C^H,)3SnOSn(C,H,)3 

(CH3)2N-<^ ^ 

Time required for 
complete t r imer izat ion 

10 minutes 

15 minutes 

1 hour 

1 hour 

1.5 hours 

62 hours 

4 weeks 

References 

32 

21 

4 

32 

32 

25 

25 

The mode of action of the bls-tribu-

tyltin oxide has been s tud ied . " By form

ing an isocynnnce catalyst intermediate 

and reacting it with other isocyanates , 

mixed trlnier.s could be formed; ' 

AI)E00022367/14 



METHYL ISOCYANATE 

A radiation-Induced polymerization of methyl isocyanace has been repor ted.* 'Other -

polymers of alkyl monoisocyanates have been reported,^^ and a recent' pa ten t ' " reports 

that a tough, high-melting polymer can be produced specifically from methyl Isocyanate . 

MISCELLANEOUS REACTIONS 

Chlorination: ..•-.'..•,".-..-,.. - - .. 

CH3NCO + PClj .^5£!VCH3NCCI, + POCI3 Ref- : 10 

Addition of orgaaometalllc compounds to methyl isocyanace should produce N-methyl 
amides: •* 

O 
H O " 

CH3NCO ... RMgX ^ ^ CH3NHCR Ref. : 3 
cr - -* . . 

RU .- - . - \ v - --• • 

H,0 - . " 
o : • : • • • . - ; • • ^ - , 

CH3NCO-». (CjH5)3AI —^^^^ CH3CH2CNHCH3 Rcf.: 12,26 

Isocyanates have been used in the Friedel-Crafts reaction.^* Methyl Isocyanate 

. should produce N-methylbenzaraldes; 

CH3NCO -t- ] * '^ ' ' 

- . . ' - . - ^ - " ^ ' - • 

Silicon compounds add to methyl isocyanate; silylamine and s i l i zane derivatives 

have been observed; 

O -. • ^ - , -
I I . - s ' , • • ^ . 

CH3NCO + C4H3NH5i(CH3)3 — - C4H5NCNHCH3 • .~ Ref. : 17 

si(CH3)3 . ' j j ^ ^ : . - . , 

S ••" -TS^v. •,zZ.:s. 
CH3NCO-H C4H3NSi(CH3)3 — - C 6 H 5 N - C - N C H 3 :. . . . 

CH3 CH3 . si(CH3)3 ~ ' : • ' . : ' ' : ^ 

si{CH3)3 p o CHTO • • . - ; • : " :> 

CH3NC0 -h CH3N CH3N - c - NCH3 • ' CH3NC — N —CNCH3 • ; . . : 

Si(CH3)3 Si(CH3)3 Si(CH3)3 Si(CH3)3 . S;(CH3)3 ••. • • 

. ' " •• - • • •> ! ? . t t / l . - - 5-. t 

-.-,; - i : . - - , - . . ^'-j,:?- . t s i - . j^ .Tt •- , • . . ' . : • . : . • ' - : . } : . . . 

-. > <.-•>.'-.-: '.'i •.: - i^r . f - i i - 'bfut- \ ' i. 'r 'i^^^'.i}-' ': 
. • •.••••'-.:'-. J'.".-:.-.ry.i.hs.tl^iCr- ., ^ ^ W - i "... 

. — — - ' ' • . • . - — • — y ^ . i ^ " - ' - -
» ...--^ .; r -!;..^ .• - -.̂ t'v*?-• ::.-r.r 
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M E T H Y L I S O C Y A N A T E 

f Organotin derivatives: 

(C4H,)3SnOCH3 + CH3NCO 

C H , O 
I II 

(C4H,)3SnN ^ COCH3 

Ref.: 23 

[(C4H,)3Sn]20 -I- CH3NCO 

C H 3 0 

(C4H,)3SnN—C0Sn(C4H9)3 

Three component reactions: 

CH3NCO + S + ^ NCH = C(CH3)j 

Ref.: 24 

*C' CH, 

> 
•CH, 

,N. 

CH3 11 
0 

Ref.: 20 

CH3NCO + 1 mole CH2N2 + 
NH2 

COOR 

0 
II 

NHCH2CNHCH3 

COOR 

Ref.: 29 
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METHYL ISOCYANATE 

STORAGE AND HANDLING 

Methyl isocyanate i s reactive, to.<ic, 

volat i le , and flammable. Safe storage and 

handling require special precautions. 

For purposes of transportation, mechyl 

isocyanate i s classified by the Bureau of 

Explosives a s a flammable, poisonous 

liquid and requires both the Red flammable 

label and Poison B label . 

Materials known to be safe for storage 

and handling are scainless s t ee l , nickel, 

" T e f l o n , " and glass-l ined equipment. Any 

other material may be unsuitable, and 

poss ib ly dangerous for methyl Isocyanate 

se rv ice . Iron or s tee l , zinc or galvanized 

iron, copper and i ts al loys, and tin should 

noc be used. 

Because of che hazardous properties 

of both i t s liqiild and vapor, methyl Iso

cyanate must be kept confined within 

closed equipment. To exclude moisture and 

air, the vapor space of tanks and reactors 

should be blanketed with dry nicrogen hav

ing a maximum dew point of - 4 0 ° F . or C. 

Materials that mighc catalyze a reac

tion must be excluded. For further infor

mation on reactancs and ca ta lys t s , s e e che 

discussion on reactions In this bulletin. 

Tanks and lines used for storage or trans

fer of mechyl isocyanace should contain 

only methyl isocyanate or dry nitrogen; no 

common lines or pumps used for other 

products should be used for methyl i so 

cyanate. 

If liquid mechyl isocyanate i s spi l led 

or must be disposed of, i t should be 

treated to produce controlled decomposi

tion. Vapors should not be vented to the 

atmosphere; they should a lso be decom

posed. Men working in a reas where methyl 

isocyanate Is handled must be Informed of 

Its hazardous nature and must have and 

use proceccive cloching and equipment. 

This Information is purposely general 

in nature. Detailed information i s availa

ble. In addition, our spec ia l i s t s should be 

consulted early In the design of any pcoj-

ecc concerning storage and handling of 

methyl isocyanate. 

PRECAUTIONARY L A B E L I N G 

DANGER! 

EXTRE-MELY FLAMMABLE 
BREATHING Or VAPOR HARMFUL OR F A T A L 
LIQt/IO CAUSES EYE INJURY ANO SKfN BURNS 
ABSORPTIOtI THROUGH SXIM HARMFUL 

Do not fareolh* vapors. 
Oo nor get in eyei . on M n ar on clothing. 
Keep owoy From heof. sparlo end fire. 
Os nof leave contoirtsr open. 

POISON! 
CAIL A PHYSICIAN 

IP INHALED — Remove pa}ieitt lo f reth oir, gTv9 orfi/iciot 
reipirotion i f net b r ta lh ing . Cive oxygen i t br«al)ting 
Is difficult. 

mCAStOrCO.STACT: 
ClOTHINC^Svmov. <.M«mrn»t.d clothing »fvd iS*m* «k en<». 

WPUI thareuohly b«lor. r..ut.. 
m s AMD SKi:*-I>nB>»rfi<»»»>y ««••> with piMify »l watM I t ot 

laai* M minul.t. O mrilicai «Hw<lian fa. f * . 

IMPORTANT - Immediorely f i l l container with water ond drain. 

Immediately reseol empty tank cars without cleaning. 

FOR INDUSTRY USE ONLY -rzz 

•K ..- --- • " " " ; w ' - - .'••5 
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METHYL ISOCYANATE 

n 
TOXICOLOGICAL PROPERTIES 

Methyl isocyanate is a hazardous ma
terial by all means of contact. Since it has 
a high vapor pressure, inhalation of the 
material can easily occur if it i s improperly 
handled. AUhough the "cear g a s " effects 
of the vapor are extremely unpleasant, this 
property cannot be used a s a means to 
alerc personnel to exposure to chronically 
toxic concentraciorts of methyl Isocyanate. 
Methyl isocyanace Is a poison by Inhal
ation''•** as defined In ICC regulations 
and is Intensely irritating to breathe. It 
causes severe bronchospasm and asthma
like breathing. Sensitization may occur, 
after which traces of vapor caiise true at
tacks of asthma. Although Ic does not quite 
meet the standards that define a poison by 
swallowing or skin contact, the difference 
Is so small that methyl Isocyanace should 

also be regarded as an oral and contact 
poison. '^•" Skin contact can cause severe 
burns. The liquid will seriously injure the 
eyes, even when it Is diluted with a non
toxic liquid co a one percent concentration. 
Like other isocyanates (TDl, for example), 
methyl Isocyanate causes sensitization in 
animals. '^ Since exposure of a group of 
test animals to traces of methyl isocyanate 
sensitized the skin of all the animals, such 
sensitization could probably be expected 
to occur in humans. The same series of 
experiments^ a lso demonstrated that a 
cross sensitization to other isocyanates 
will develop. 

Stringent precautions must be observed 
to eliminate any possibili ty of human con-
tact with methyl isocyanate. 

A V A I L A B I L I T Y 

/ 

.r 

Large quantities of mechyl isocyanate 
are available on reasonable notice. Drums 
are available now. Sample shipments are 

made in special eight-ounce botcles packed 

in lug-locked sealed c a n s . 

. ' • ' • ' r . 
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Safa Practlco Ssrlea 

RSACTIVS C2E3aCALS MUiUAL IDAIA 3HSHT 

Ui^IO^ CAHBIDS COHPOiUTTOS 

CEEJGCAL3 DIVISION 

Cbsmical gajia HETHYL ISOCYANATS(Ke?^CO) 
Raodca ( l E i ) t ncbe r 91U2 _ 

P&a* 1 of .-.• 

Esoiricai 

C2 H3 NO 

Msthyl ester of isocyanic acid 

PHYSICAL PROPERTIES 

1 . FlfuTvAblli-fcy Propertiea 
a. Flaassabillty lindta. In air , ^ ^ ran. 

Upper— CnflVr.., hy Tl. JL-î ayJ 16 
li^_-lCaJj:,.,bjr_D_..il._wS _ 3.^ 

b- Flaxasabllity Umlta, at operating cocdltioca 
( pais at "̂C) 

Upper--—-—— — — — — — - — — » 
Lover- — — — * 

c. Flash. Point 
Open cup-——— — — — •— -^0 
Closed c u p - — — • — * 

d. Autolgaltioa tenperature— '___*___ 
£0-1.11-03 Balnt end Vapor Preasura 
a, Boillns point, 760 cm. 

300 una. ' — 
50 Ban.—-»————— 
j_0 asa.———————— 

Vapor pressure, 20°C 
'C 

Critical pressure-— • — — 
Critical tecroarature —— 

39-1 
16.7 

-17.0 

b . 
-LO 
3U8 

c. 
d. 

- _ S 5 _ 
216 

Solubility „ ^ . . , ^ , 
a- Solubility in vater, 20-C-^^^=-^5-5l°:ili2.-^\i^ 

o--i.,T.jT*j _* A Jt.m /%-»«»(-. w i l l i n c r e a s e rsrt 

v o l - ^ 
IVol.jJ 

Vol.^ 

jroi.«i 

—*c 

JTEt. 

VSX, 

.atm 
'C 

but heat of 

b. Solubility of vater in, SCC-
SH§. t3^ 

T-oapt.-tpn > o y - W t . 

Hiersal Properties 
a. Specific heat (liquid), 
b . Heat of -yaporlzatioa, 

Eeat of fusion, c . 

_62 "F O.ULi3Btu/lb . / • ? 
»C 222.6 Btu/lb. 
»C » Btu/lb. 

ho 

Specific Gravity 
a. Specific gravity, ao'C 
"b. Coefficient of expaaaion, 20'C 

c.g*;?? 

6 . Absolute viacooity. 
20 

*C-
• * c -

0.00113 per "C 

0.3^ caatipoiaea 
0.2:) ceatiTx>laea 

7. Freezing Baiat 

8. Molecular Velght-
•le.'̂ 5 than -80 

•ttnafc.n not available. 
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P a g e 2 

REACTITE CH2-aCALS MANUAL DATA SHEST HETOYL ISOCrANATE 

B. DSSCHIPTION OF REACTIVITY 

l̂ -pe - Reacts vlth active hydrogen compounds with evolution of heat. 

a. Chemical equations 

acids (1) BK -̂  MeNCO — > M»N'HCO-X 

a-Tiinea (2) R2. NH + MeNCO N H M H I ' I 

v a t s r (3 ) HgO * KeMCO —>MaNKC-Kffi1e 

a l c o h o l & phenols (U) ROK + MeNCO-

te 

0 
ZfeHH-C-OR 

Catalyst (B) -:... . . 
strong bases anhydrous (5) HeMCO ^ (MsHCO)j (Trimar) - " ' -

b- Heatjof reaction - All of the reactions abova are exotheraiic. 
Reaction 5I produces ̂ 37 BTU/lb of KeMCO reacted; reaction 1 with tha 
use of BCl produces approxiinately 280 BTU/lb of MsNCO reacted. 

c. Rate of reaction - Reactions 1 and 2 are very fast- Reactions 3 
and U are slow at ambient temperatures and in the absence of catalysts 
(astines or tin compounds). The rate of reaction 5 is strongly depend-j 
ent on kind and amount of catalyst. Traces of NaOR produce very rapid 1 
reaction (minutes); Ca (0H)2 produces tr£a3urable (llê 'ICO)̂ ^ after months.| 

CAWiYTIC AGENTS .---•---

Specific catalysts 

a. Trimsrization reaction is catalyzed by E-'-̂ P, Bases (e.g. IlaOMs, • 
KaOAc, (R-fN) OH, etc.), Oxalic acid^ Lewis acids (e.g. FeClg or FeCl3, 
ZnClg, AICI3, etc.). See '11," 

b. Tertiary amines (including pyridine) cause an insoluble whits po^ymsr 
to fom on surfaces in the vapor. 

c. Percent 'i"----• -^-J.."*..; .. • • ) . ' • 

(1) Aa little as $0 ppm with some catalysts. 

(2) One tenth percent shov/s polymer formation. 

d. Tecperature ' . ''_ ' -i--^v. 

(1) Trimerization rate is strongly dependent on teK:parature (with FeCl^ 
catalyst the rate was 200 timss slower at 0°C than at 25"C). 

(2) nnknown. , . :.,.,..... ..-.. ..̂  . ' l.-V'-

D. HAT5PIALS OF COflSTRCCTION FOR STORAGE AND HAMDLroG - r' .-' j ':- :-

1 . Safe - S t a i n l e s s s t e e l ^301. and fi3l6, MONEL me ta l , n i c k e l , g l a s s . Tef lon , ' 

•rv( 
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( REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATE 

D. MATERIALS OF CONSTRUCTION FOR STORAGE AND HANDLING (continued) 

2. Unsafe - Carbon steel, copper, polyethylene, essentially all elastomers. 

Reason - Steel and copper react slowly with craces of methylcarbamoyl chloride 
(produces HCl) to form an active trimerization catalyst. Methyl isocyanate 
diffuses through polyethylene. Elastomers are attacked. 

E . PEROXIDE FORMATION 

Does not form peroxides. 

F . DETECTION OF HAZARDOUS CONDITIONS 

1. Analyses (laboratory and unit methods ) - Methods required are those required to 
detect trimerization potential of refined MeNCO-

a. Impurities - Methyl carbamoyl chloride - method is available. 

( b . Catalysts - Iron can probably be determined by a colorimetric method-or by 
emmision spectroscope. A method is under development. 

c . Decomposition products - An IR method for trimer detection is available 
(determines as little as 0.04% t r imer) . 

2 . Observation - In the presence of steal and methyl-carbamoyl chloride the MeNCO 
slowly turns light green. Deepening of the color indicates a greater potential for 
trimerization- Just as rapid trimerization begins, the MeNCO turns a tan color, 
and the mixture becomes rust colored as trimer is formed in quantity. No changes 
in the color of the MeNCO cx:cur in the copper catalyzed trimerization. 

G. METHOD OF PREVENTING REACTIVITY HAZARDS 

1. MeNCO must not be allowed to contact active hydrogen compounds ( see Sec. B-a) . 
If contact inadvertently occurs the mixture should (1) be cooled, if possible, or 
(2) diluted with an inert solvent, such as MEK, acetone, chloroform, or toluene-

2. To prevent trimerization of MeNCO on contact with steel, MeNCO should be kept 
free of acids. - -~ 

. " J 

If the trimerization does begin, the reaction can be moderated by cooling the MeNCO. 
Addition of dinictliyl acid pyrophosphate (0 .1 per cent will saturate the MeNCO) will 
nearly stop the reaction. MeNCO that must contact steel should be inhibited with 
dimethyl acid pyrophosphate. 
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REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATJ 

H. METHODS OF REACTION CONTROL 

1. Temperature - Cooling. 

2 . Pressure - None. • '• 

3 . Precautions for shock, light, etc. - Not applicable. 

4 . Dumping - Reacting mixtures should be dumped into large volumes of ammonia | | 
solution (preferably in MeOH or acetone) or aqueous caustic. i» 

5 . Neutralization - See "G." 

HANDLING CONDITIONS 

1. Unfavorable ( i . e . shock, heat, light, overpressure) - Pure methyl isocyanate is 
stable to heat, light, and moderate pressures . 

2, Waste disposal methods - Treat with caustic, sewer caustic layer, and burn r e - | | 
mainder. 

HEALTH HAZARDS . -

I 

1. Inhalation - Extremely irritating - Respiratory protection mandatory. If exposure 
results in apnea, needs mouth-to-mouth resuscitation after removal from contami
nated atmosphere. Take to Medical Department. Medical treatment under direc
tion of M.D. is O2 under positive pressure and symptomatic and supportive 
therapy mandatory. 

2 . Ingestion - Extremely irritating - If swallowed, drink one pint H2O followed by 
emetic. Afcer emesis, drink one pint water and bring victim to physician. Needs 
gastric lavage and symptomatic and supportive therapy mandatory. - ,:_ _, 

3 . Skin contact - Imniediately remove contamination with copious amounts of soap and, 
water. Exposures must be reported to Medical Department because MeNCO prob
ably a strong sensitizing agent. . ..-. '. 

4 . Eye hazard - After exposure, immediate use of eyebath for at least 10 minutes and 
then report to Medical Department. •".,.-

. ' -" - - " • - • -?' * 

5 . Industrial hygiene practices ' . . . . .^;,;o/7„"V vr: --ic] 

a. Recognition - Methyl isocyanate is a strong lacrimator but this should not be 
relied upon for safe handling. The odor is detectable only for a short period " 
of time ( less than 30 seconds) in atmospheres of 5 parts per million. .. _ - -

ADE00022367/23 



Page. 5 

C REACTIVE CHEMICALS MANUAL DATA SHEET METHYL ISOCYANATE 

5. Industrial hygiene practices (continued) 

The compound boils at 38 to 39° C. which gives 100% pure MeNCO vapor. 
Moisture must be kept out, for water or acid in methyl isocyanate generates 
carbon dioxide - will rupture containers. 

The vapor pressure is 348 at 20° C. so saturated -vapor is about 450,000 ppm 
at this temperature. Instant death will occur if saturated vapors a re breathed. 

b . Evaluation - A rigorous air sampling program should be performed during 
start-up of new facilities. This program should be under the direction of tha 
industrial hygienist who will evaluate the findings and make recommendations. 
A periodic sampling program should be conducted to assure that MeNCO vapors 
are maintained below the Threshold Limit Value of 0.02 ppm (tolylene di-

- isocyanate) until an established limit is available-

c . Recommended control procedures: 

(1) Enclosure of all processes should be practiced. 

(2) Process ventilation should be available. 

(3) This is an exceedingly hazardous chemical when breathed or contacted 
with the eyes. 

(a) Approved air-supplied respiratory protection must be worn 
while handling methyl isocyanate. • 

(b) Skin and eye contact must be avoided. Approved protective 
clothing should bs worn by operating personnel. 

(c) Maintenance personnel should be protected from MeNCO while 
performing work on equipment in process units. Equipment 
should be thoroughly decontaminated before taking to mainte
nance shops for repair. 

(4) All exposed personnel should be seen b y a physician. 

K. FIRE FIGHTING CONSIDERATIONS 

1- Type extinguisher - Dry chemicals, CO2, water spray. 

2. Unsafe methods - None known. 
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•METHYL ISOCYANATE 

TOXICOLOGICAL PROPERTIES 

Methyl Isocyinate is a hazardous material by all means of contict, and 
since it has a high vapor pressure, inhalation of the material can easily occur if 
' i t i s improperly handled. Although the "tear gas" effects of the vapor a r s ex-
Cremely unpleasant, this property cannot bs' iisad as a means to a ler t personnel 
CO exposure co chronically toxic Concentrations'of methyl isocyanatei Methyl 
isocyanate is an ICG Class B poison by inhalation as defined in che regulations 
aixd is incensely irricacing to breathe.' It causes severe bronchospasm and asthnaa-
like breaching. Sensitization may occur, after whic:h t i sces of vapor cause crue 
attacks of asthma. Although it does not quite meec tha scandards thac define a 
poison by swallowing or skin contact, the difference is so small that methyl i so 
cyanate should be also regarded as an oral and contact poison. Skin contact can 

• cause severe burns, and the liquid v/ill seriously Injure the eyes e-i-en v/han it i s 
diluted with a nontoxic liquid to a one percent concentration. Like o ^ e r isocyanates 
(TDI, for example) methyl isocyanate causes sensitization in animals. Since " 

exposure cf a group of test animals to t races of methyl isoc}:ansta sensitized tha 
skin of all the animals, such sensitization could probably ba expscted to occur in 
huxnahs. . • • • • . . 

Stringent precautions must be observed to elinriinate any possibility of 
human concacc v/ith methyl isoc>'anate. 

Sir^le orari lose in ka t s : LD50 — 71 mg/k . ' 

Single skin penetration in Rabbits: L D - Q — 0.22ml/Tc 

• ' • - ' * • -• - - . • * - . r < 

Single inhalation by Rats: LD50 — 0.10-3 mg /L (44 ppm) .".I '.•"•"". 

2 mg/L irJialed for 1 hour killed 6/5 Rats 

Skin irritation in Rabbits: undiluted c iussd severe burns 
10>o solution caused irrication 

*•• » • ' M .J 

Ej-e injury in Puibbics: severe corneal injury from tho liquid and front -" ' 1; 
a 1% soli'.tion in D'jotnse. • .- . . ...• .••'-•• 

• ' • ' ' ^ ' . - i - ' - . ' / ' - r 
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APPENDIX "B ' 

IMPORTANCE OF PREVENTING C O N T A M I N A T I O N OF MIC 

I. TrlmerizaHon 

1 . TrimerlzoMon oF MIC to trimethyl isocyanurote Ts catalyzed by iron, s teel , 
z inc, copper and t i n . 

2 , MIC con be exposed to stainless steel, nickel and aluminum wit'nout t r r -
marization oc^curring. 

3 , Trimerization fs exothermic to the extent of 540 BTU per pound, ^ 

4 , There is an induction period which depends on temperature,, surface to 
volume rat io, the metal, and the proportion of hydrolj 'zable chloride 
present in tha M I C , 

5 . The induction period Is characterized by slow formation oF trimer ond 
colorat ion oFthe M I C . Eventually/ the reaction becomes violent because 
the high heat of tr imerization increases the temperbtore of the M I C , thus 
increasing the reaction ra te . The low boi l ing point oF MIC mokes the 
reaction particularl)^ l i ke ly to rupture containers. 

6 . By maintaining MIC temperature belov/ -10* 'C, tr imerization con be 
prevented, even in the presence of lorge amounts of catalysts. (0.35% 
trimer at 6°C after 40 days. None a t - 4 0 ' ' C . ) 

7 . Compounds of the metals which ore catalyt ic w i l l also catalyze t r i 
mer izat ion, 

8 , Strong bases. Including omines, also catalyze tr imerization of M I C . 

II, Polymerization 

1 , Linear polymerization of MIC vopor is catalyzed by amines- C O j inhibits 
th is . 

2 , Vary pure l iqu id M I C , containing no chlorides, .polymerizes spontaneously 
to Q l inear polymer. 

3 , This polymerization con be catalyzed by dimethylani l ine, and presumably 
other omines. 

4 - Exothermic heat of polymerization is 345 BTU per pound. 
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Four 1 piece suits complete with integral head, face 
shield and fresh air masks for work of more hazardous 
nature. Offers complete liquid exposure protection 
and fresh air supply. 

8. Toxic Gas Alarms, 

a . Loca l 
b . P l a n t . 
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APPEttoiX "D" ' j : - . •;; 
'' '• '. ' 

PROCED-Jî E rO^ HA-'lCLIHC h\\ MIC r.PIl L OUTSIî C Or A PUUiT 

A. lf-^•Lhc:rc is a tanL. c i j r rupture -and o f i r e , l e t the MIC burn w h i l e _ _ _ , ^ . ^ . . ' 
p r o t e c t i n g adjact^nC propet^ty. - * . . ' - "T7-. , 

B •. I F t h r r a v t s a tank-car rup ture und-no f i r e , do the" f o l lowing' : . " - ; . . ' ; . . : : 

1 . - -Evacuate the-.arec-?. - - - -.••-?.•-:• — •-. . " - '. " - -. . * V^ .^ -V i ' • ^ • ' - ' " 
" -S i ze o f t h e area dcptindo on p r e v a i l i n g V-^ind, tempo i\VCurc, s i .rcot.^^^^^ 

' •' - sur rounding torraTn, e t c . ' ^'••' ' • ' • ' ^ ^ ' ' ^ ^ ^ ^ . \ ' l \ ^ x ^ ^ ^ - ^ ^ ^ . 
', ... ..- . . - . . - . ,.- •---.---.•-.=;,..'-,:,--.•• ".:.-• • : - : ' T . . . - . ' \ ' ' . ^ - y ' • ' ' ' • . .̂ .̂ •-=^-r^'~r-.l''.r . . ' y ' ' : y - . ' ' - • l ' ^*^ ' r j : ^^^^ 
î y - 2 . J n n r t e ch.VHlC--chr if i t can be s a f e ly done. > ' . - . " . ' ' ' _ ; : • : . ^ ' ^ i : ^ : ^ ^ ^ - . 

.:! '".-S- I f th fc .sp l l l can^ t 'bc i . ignited - do tbe fo i lowing: ' ^^ - - " - ! • • , ' • - 1 : 

a) Cover v/fLh cictivdited carbon (avai l ab ls - la t a--vAater " t rea t ing f a c i l F t y ) 

b) , React w i t h viater us ing some b a s l c ' m a t c r i a r such as c j u s t i c , l ime , " " * ' 
or ainmoi-ira t o - a c c e l e r a t e t h e - r e a c t i o n . ; • -- / --'-.••->-:-: v-^rl-r: :-i 

I f t he re i s a sinall leak f l o o d w i t h water u n t i l t he leak i s stopped 
-•-•jor i t s contents can b a - t r a n s f e r r e d . . . . ' 

K 

< . 
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No. 
B E : - I 3 . C 4 

MATERIAL HAZARDS CARD 

MATERIAL NAME{S}: 

DESCRIPTION: 

METHAJ-̂ OL CMETHYL ALCOHOL) 

CLEAR, COLORLE-:SS LIQUID 

SEE OPERATI.NG IMSTRUCT 10,^5 . 
HANDLING, STORAGE: OR GLASS CCS'TAINCRS. 

USE STEEL 

FIRE: 

EXPOSURE: 

REACTIVITY: 

FLAK.'-IABLE - MAY 3E IGNITED 3Y HEAT, SPARKS 
OR OPEN FLAME. 

VAFOR J-IARMFUL 

NOT DANGEROUSLY REACTIVE 

««eeiDENiK«i *|D(^&THIS» 
r'vSj*-, m^^:zz^'' '^^^M 

:̂̂ -̂ -"V- OR. LEAK:;^S^ 

HUT OFF IGNITIO.N. NO SMOKING OR FLA.RES. 
EEP PEOPLE AV/AY. SHUT OFF LEAK I F V/ITHOUT 
ISK . FLUSH AREA VilTH V/ATER SPRAY. 

N SMALL FIRE USE DRY CHEMICAL OR CARSON .MOMOXI DE. 
N LARGE FIRE USE WATER SPRAY OR '=ALCOHOL=' FOA.'l. 
OOL TAiNJK WITH WATER I F EXPOSED TO F I R E . 

£ ) ( P Q C y p £ ' - > > | | ; - F | E M O V E TO FRESH A I R , 

ŷ -
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MATERIAL NAME(S): MCTUAMOL (Keen) C,, 

REFERENCES: _̂̂^̂^ ^^ .̂,, CARD cc-69 
MCA SAFETY DATA SHEET SO-22 
DU PO.NT ^;£THA^;CL UriLOADINO, HANDLING A.VD STORAGE 

SYSTLfnS SULLETIN A - 1 3 3 3 5 

PHYSICAL PROPERTIES: 

BOILING POIiMT, 760 MM 6£».5*'C Cl^S^F) 
FLASH POINT, T.C.C 12=0 CŜ f-̂ F) 

T.O.C 160C C6I«F) 
SPECIFIC GRAVITY 20/40'»C 0.7910 ( 

CHEMICAL PROPERTIES: 

CORROSIVITY NONCORRSIVE AT NORMAL ATMOSPHERIC TEMPERATURES 
EXCEPTION - LEAD AND ALUMI.S'UM 

HYGROSCOPICITY MONE 
... LIGHT SENSITIVITY NONE 

REACTIVITY. NOT DANGEROUSLY REACTIVE. 
SOLUBILITY MISCIBLE IN ALL PROPORTIONS WITH WATER 

FIRE & EXPLOSION DATA: 

FLAMMABLE LIMITS, PERCENT BY VOLUME IN AIR AT 
STP: 7.3 TO 36 . ' . 

AUTOIGNITION TEMPERATURE: 'f70° C C8780F} 

HEALTH DATA: 
THRESHOLD LIMIT IW AIR: 200 PPM BY VOLUME 

262 MILLIGRAMS PER CUBIC METER (» 

. * . * _ ' . . ; ; ! r . . . - : j . • 
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Hous-16 
No.. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S): f^ethylene Chloride, Dichloromethane, "MCI" 

DESCRIPTIQN^l^s^' colorless highly volatile liquid with pleasant, 
ethereal odor. 

HANDLING, STORAGE:Stored in carbon steel tanks. 

pipe.Practically nonflammable and nonexplosive at ordinary temperatures, 
"but at higher -temperatures under favorable laboratory test 
conditions, it is capable of forming weakly combustible mixtures 
with air. 

CYpncypc. 
i-y\i vr̂ jwiih.. Vapor inhalation may produce nausea, dizziness, headaches-

Skin contact will cause excessive.dryness and skin cracking 
(defatting). 

REACTIVITY" 
'Reacts with aluminum, titanium, and strong basic salts. 

IMJCIDENB:^^ *SD(itHIS«*-
l a t e ly . In 

breathing a i r masl 
s p i l l s , then 

r Al .̂'-'.Vj.̂ V'̂  j l ace them out of doors where they can be d r i e d 
"- - .-'Jis'ŝ 'î Ĵ ^̂  sa fe ly . Wear splash-proof goggles and g l o v e s . 
^.v:^-:^:^:, \ i^ ^ ^ ^ ^ ^ , ^ ^ . „ _ _ _ _ , . ^ _ ^ _ _ ^ ^ ^ _ ^ ^ _ _ _ _ 

ractically non flammable. Spray MCI tank with 
ater if exposed to fire. If MCI fire occurs, 
•/ear air demand mask.to fight fire and use any 
ype fire fighting apparatus. Beware of toxic 
umes (phosgene) see "HEALTH DATA" section. 

EXPOSURE 

!Ĉ Eve and skin exposure 

" - • ' • * • • > • •' • f — • • 

flush with copious 
quantities of water. 

Vapor inhalation - remove from fumes to fresh air 
If overcome, apply artificial 
respiration and call physican. 

Inqe^^r^^^nducevomitin^ca^j^hysi^ 
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MATERIAL NAME(S): I-lethylene C h l o r i d e , D ich lo rome thane , "MCI" 

CHKMICAL FORMULA: CH2CI2 
H 

CHEMICAL STRUCTURE: H-C-CI 

i 
Cl 

c 

REFERENCES: 
MCA Safety Data Sheet SD-86 (July, 1962) 
Lange-Handbook of Chemistry (Tenth edition) r, ^ ̂  *.-
DuPont - Electrochemicals Dept., Chlorine Products Bulletins 

524-1267 and 526-659 
Underwriters Laboratories Report MH-2375,. Nov. , 1933 

PHYSICAL PROPERTIES: 
STATE: Liquid 

COLOR: Clear, v/ater v̂ hite 

ODOR: Pleasant, aromatic, 
faintly ethereal 

DENSITY; 

MELTING POINT 

BOILING POINT: 

1.326 g/cc @ 20/4''C 

-96.7''C 

+39.8*'C 

CHEMICAL PROPERTIES: 

MOLECULAR WEIGHT: flS.O 
Noncorrosive at normal temperatures when moisture free. In 

CORROSIVE: contact with v/ater especially at elavated temperatures, MCI 
will corrode iron, some stainless steels, copper, nickel and 

SOLUBILITY IN H9O; 2% at 20°C (immiscible) /other metals 

SOLUBILITY IN ALCOHOLS: Infinite 

FIRE & EXPLOSION DATA: 

FLASH POINT: 
AUTO IGN, 
AUTO DECOMP. TEMP 

Not found 
TEjMP.: 1224<'F 

Not found (dp/dt) max 
15.5% volume) 

MIN. IGNITION ENERGY; Not found 

Not found 
LOWER EXPL. LIMIT. ...... ̂ „ ,^^^ . .^ , . 
UPPER EXPL. LIMIT: 66.0% volume) ^" oxygen only under pressure 

HEALTH DATA: 

ALD: Not found EXPOSURE SYMPTOMS: Not found 
LD3jĵ : Not found 
TLV: 50 0 ppm • " 
DETECTION THRESHOLD; 25 - 50 ppm 
MAJOR SAFETY CONSIDERATION: MCI is an-anesthetic, chief hazard is loss 
of consciousness following vapor inhala-tion at elevated te-Tiperatures, 
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No. 

MATERIAL HAZARDS CARD 

MATERIAL NAME(S) - - .^TAAO , - (S-methyl-U-hydroxy thioacet imidate) 

DESCRIPTION: 

HANDLING, STORAGE: 

White crystals at room temperature but usually in a 
solution i if water or methylene chloride. 

Handle as a corrosive, toxic liquid. For sampling, 
wear rubber gloves and goggles. 

FIRE" MTAAO has a very low vapor pressure and is not a serious fire hazard. However 
If exposed to open flame, it will burn, forming obnoxious and potentially toxic 
fumes. 

E X P O S U R E : vapors not strong but common solvent (methlene chloride) may 
cause respiratory irritation. 

REACTIVITY: Not highly reactive with most common gases or metals. 

pcAs^oiligDrv 
l i i i i i i i i bô THIS :̂ 

OR LEAK 

Isolate area. Keep upwind. If necessary to enter 
spill area, wear full protective clothing and a self-
contained breathing apparatus. Wash spill with 
copious amounts of water. 

Avoid fumes which are obnoxious and potentially toxic. 
Extinguish fire with water or foam. 

' I - -. nH 

EXPOSURE 
..-:.'..' • /-. - . ' 

Immediately flush exposed area with water for at least 
15 minutes. If not breathing, apply artificial respira
tion. Call a physician. Remove contaminated cloching. 
Keep patient at rest. 

\ f - t f \UA'> 
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MATERIAL NAME(S): 
MTAAO ( S-methyl-N-hydroxythiaacetimidato ) 

*/ c • '. * 

REFERENCES: 
Product 10 Operating Instructions, 1975 

PHYSICAL PROPERTIES: 

Melting Point: gi-SZ'C 
Boiling Point: Not Available 
Vapor Pressure @ 25*0: Not Available 

c 

CHEMICAL PROPERTIES: 
Chemical Formula: C-H^SNO 

Molecular Weight: 105.2 

Reacts with methyl isocyanate to form methomyl. 

FIRE & EXPLOSION DATA: 

Fire: Burns in open flare to form obnoxious and potentially toxic fumes. 

Explosion: Decomposes explosively when confined heating above 130°C is applied. 

HEALTH DAI7V: -^"^ 
Approximate Lethal Dose: 670 mg/Kg 
Causes eye irritation, but effects are reversible. 
MTAAO shows no cumulative oral toxicity. ' i 

: t ' • 
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No. 

MATERIAL NAME(S): 

DESCRIPTION: 

MATERIAL HAZARDS CARD 
"Lannate" L Methomyl Insecticide 

"Lannate" L is a 252 solution of methomyl ia 90Z methanol 
10% water. 

HANDLING, STORAGE: 

"Laaoate" L is packed in 1 gal and 5 gal containers and 
is shipped in bulk. It is handled in 300 series stainless 
steels and in some plastics. 

FIRE: 

EXPOSURE: 

REACTIVITY: 

combustion. 

Methomyl is a cholinesterase inhibitor. Most rapid and pronounced 
toxic effects are caused by oral ingestion. 

Methomyl decomposes on strong heating. It is sensitive to confined 
heating and may explode at temperatures above 136°C (277'F). 

SPILL 
1 . - l l ' f *IT, 

OR LEAk> • ; 

Spread where possible. Avoid all use of fires or flames 
and protect from other ignition sources. 

Clean up spill in best practicable manner. If outside sp 
occurs try to avoid contaminating natural xraters: methom 
is fatal to marine animals in concentrations as low as 10 
ppm. 

Water is an effective fire-fighting agent; It is complete 
miscible with "Lannate" L. 

'"• X 

EXPOSURE J^; 

S e e k m e d i c a i h e i p i m n e d ^ t e T ^ ^ T t r o p T a ^ s u T T a t e i s an 
e f f ec t ive an t ido te and may be administered o r a l l y or 
in t ravenous ly . 

i r . -yn»A-) 1 T i n n / -
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MATERIAL NAME(S): 
"Lannate" L Methomyl Insecticide: a 25Z solution of 
methomyl in 90% methanol - 10% water. (1.8 lb/gal) ^ 
Methomyl: S-methy-N-[(methylcarbamoyl)oxy]thioacetimidate. 

REFERENCES: 
Product 10 Operating Instructions, 1975 

P H Y S I C A U t R R O E J I f i T I E S : Density: 7.4 l b / g a l 

Color; Dark Brown Boiling Point: TCC (159°F) 

Incipient Crystallization Temperature: - Z'C (28*'F) 

CHEIVIIC^Ij^PggP^BTyiS:,^ 

Miscibility with Water: Total 

"RE & KigLRmN fi^>j53-« 

Auto-decomposition Temperature: U S ' C (277'*F) 

Methanol from "Lannate" L will form explosive mixtures with air; explosive 
limits are 6.7% to 36.5% methanol. These vapor compositions will be in 
equilibrium wich "Lannate" L at temperatures of ll'C (52°F) aod 44^C (lll'D. 

HEALTHAfJ^Sftnate Lethal Dose: 9 ml (0.3 oz) orally (in a 180 lb man) 

Symptoms: headache, nausea, weakness, pupillary constriction, diarrhea. (Mo.'-
rapid and pronounced toxic effects are caused by oral ingestion-) * 

Antidote: atropine sulfate, administered orally or Intravenously. 

(Inhalation of methanol vapors can cause dizziness, intoxication, etc 
ingestion of methanol may cause blindness.) 

Oral 

; ; . - . - • . : '>3^,-. ' -< •'.. 
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• Information for Physicians Regarding Symptomatology and Treatment 
in "Lannate" Methomvl* Insecticide Poisoning Cases 

Methomyl is a carbamate-type insecticide with a high degree of 
acute to.y:icity. Its toxic effects are related to the inhibition of 
blood and tissue cholinesterases and thus to an accumulation of 
excessive amounts of acetycholine in effector organs. Overexposure 
to methomyl would not be expected to result in a toxic effect to a 
specific organ in the usual sense of the word, such as a toxic 
hepatitis. 

Methomyl intoxication would most likely occur from exposure to 
the dust or spray mist or it could occur if ingested. Methomyl is 
not readily absorbed through the intact skin. 

.Signs and Symptoms 

Signs and symptoms which may be expected to occur in the less 
severe poisoning cases are as follows: 

1. Constriction of pupils (miosis) 

2.' Sweating, profuse 

3. Weakness 

4. Slow pulse 

5. Nausea and vomiting 

6. Muscle tremors 

7. Blurred vision 

8. Abdominal cramps and diarrhea 

The exact order of onset of these signs and symptoms will vary-
but those given here are among the first to occur foilowing over
exposure to this material- Clinical evidence of methomyl intoxica
tion generally becomes apparent within a matter of minutes to within 
an hour following the exposure, the exact time depending on the 
severity and route of exposure. 

* Methomyl is the common name for S-methyl-N-{ (raetihylcarbamoyl) oxy] 
thioacetimidate 
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Information for Pi-iysicians Regarding Symptomatology -Page .2 
and Treatment in "Lannate" (continued) 

Since methomyl is a cholinesterase inhibitor, presumably any of 
the signs and symptoms associated with cholinesterase inhibition could 
occur and would depend on the severity and type of exposure. These 
are outlined in Table 1. 

Diagnosis 

Diagnosis of methomyl intoxication can be made from a history 
of exposure followed by the onset of all or more likely some of the 
signs and symptoms listed in Table 1. The diagnosis can be confirmed 
by measuring the activity of the blood cholinesterases using an 
appropriate method such as the Ellman method.* However, the cholin
esterase activity with this class of compounds may return to normal 
very rapidly after exposure; therefore a normal level does not dis-
.'prove the diagnosis. 

Some of the commonly used methods of determining acetycholin-
esterase activity in cases of organophosphorous intoxication are 
not desirable for this determination in cases involving carbamates. 
These methods involve measurements of change in pH and are patterned 
after the method originally described by Michel.** 

Medical Management 

The treatment of methomyl intoxication may be summarized as 
follows: 

. • • 

1. Termination of exposure. 

In the case of an inhalation exposure, remove person to 
an uncontaminated atmosphere. In case of contact, remove 
contaminated clothing and wash promptly contaminated skin or 
eyes with copious amounts of water. If ingestion has occurred, 
gastric lavage should be performed. 

2. Atropine administration. 

The appearance of any local or systemic signs or symp
toms of anticholinesterase poisoning calls for the immediate 
use of atropine. This drug is antidotal because it inhibits 
the action of acetycholine at its many sites of action, witJi 
the exception of the voluntary muscles. 

y * G. L. Ellman, K. D. Courtney, V. Adrees and R. M. Featherstone, 
Biochem. Pharmacol., 2*^^ (1961). • •,;•."•-:--̂  

** H. 0- Michel, J- Lab. Clin. Med., 21=1564 (1949). !. •=';'".'..:.•;.• 
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Information for Pliysitrians Regarding Symptomatology . i'age j 
and Trcotmcnt in "Lannate" (continued) 

In mild intoxication, 1.2 to 2 mg of atropine should be 
administered intramuscularly or intravenously initially and 
repeated at 10- to 30-minute intervals until symptoms arc 
relieved and full atropinization (dry skin and dry mouth) is 
achieved- Maintain a mild degree of atropinization until 
patient recovers. In the mildest of cases, atropinization 
might be maintained by oral or sublingual administration of 
atropine tablets, 1/100 gr. (0.6 rag), as indicated by the 
recurrence of symptoms. 

In severe intoxication, the initial atropine dosage 
should be 2 to 4 mg intravenously, with repeated intravenous 
administration of 2 mg every three to ten minutes until signs 
and Symptoms disappear. 

Note: 2-PAM (pyridine-2-aldoxime methiodide) should not ba 
used in the treatment of methomyl poisoning since animal, 
studies have shown it to be ineffective as an antidote not 
only for methomyl but other carbamate insecticides as well. 

In addition, morphine and other respiratory depressants 
are contraindicated. 

3. Removal of secretions and maintenance of open airway. 

Whenever necessary, steps should be taken to remove 
excessive secretions from the respiratory tract and to main
tain an open airway. These procedures include suction and 
the possible insertion of an endotracheal tube. 

4. Artificial respiration when necessary. 

In the severe intoxication cases, artificial respiration 
or oxygen administration may be necessary. 

5. Alleviation of convulsions if these interfere with 
respiration and are not relieved by atropine. 

Administer trimethadion (Tridione), 1 gram intravenously 
every 15 minutes up to a maximum of 5 grams, or sodium thio
pental (2.5% solution) intravenously. Convulsions would not 
be expected except in the most severe intoxication. 
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Information for Physicians Regarding Symptomatology * Page 
.and Treatment in "Lannate" (continued) 

Note to physician: Allow no further exposure to any 
cholinesterase inhibitors until full recovery is assured. 
Measurement of blood cholinesterase activity may be useful 
in this regard. 

Detailed information concerning the treatment of 
intoxication by cholinesterase inhibitors is available 
in -the following sources: 

(1) B. Holmstedt, Pharmacol. Rev., JĴ ;567 (1959). 

(2) G. B. Koelle, Handbuch. Exp. Pharm., XVrlOOS 
(1963) . 

First Aid 

The following steps should be taken before the arrival of a 
physician: 

(1) If swallowed, induce vomiting by giving warm salt 
water (a tablespoonful of salt in a glass of water) 
and repeat until vomit fluid is clear. 

(2) If inhaled, remove person from exposure, have him 
lie down and keep quiet. 

(3) In case of contact, remove contaminated clothing 
and wash contaminated skin or eyes with copious 
amounts of water. 

(4) If patient has difficulty in breathing, start 
artificial respiration immediately. 

(5) Give two tablets of atropine, each 1/100 gr. (0.6 mg), 
orally or by dissolving under the tongue if they are 
available at hand. Thereafter, every 10 to 15 minutes, 
give one atropine tablet repeatedly until throat and 
skin become dry. Give additional tablets as necessary 
to maintain dry throat and skin. 

C Haskell Laboratory 
E. I. du Pont de Nemours & Company 
Wilmington, Delaware 
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TABLE 1 

SIGNS AND SYMPTOMS OF ANTICHOLINESTERASE POISONING* 

Site of action 

Pupils 

Ciliary body 

Conjunctivae 
Nasal mucous 
membranes 

Bronchial tree 

Sweat glands 
Striated muscle 

Signs and symptoms 

Following local exposure 

Miosis, marked, usually maximal (pin-point), some
times unequal 

Frontal headache, eye pain on focusing, slight 
dimness of vision, occasional nausea and 
vomiting 

Hyperaemia 

Rhinorrhea, hyperaemia 
Tightness in chest, sometimes with prolonged wheezi 

expiration suggestive of bronchoconstriction or 
increased secretion, cough 

Sweating at site of exposure to the liquid 
Fasciculations at site of exposure to the liquid 

Bronchial tree 

Gastro-intestinal 
system 

Sweat glands 
, Salivary glands 
Lachrymal glands 
Heart 
Pupils 

Ciliary body 
Bladder 
Striated muscle 

Following systemic absorption 

Tightness in chest, with prolonged wheezing expirat 
suggestive of bronchoconstriction or increased 
secretion, dyspnea, slight pain in chest, increa 
bronchial secretion, cough 

Anorexia, nausea, vomiting, abdominal cramps, 
epigastric and substernal tightness (? cardiosps 
with "heartburn" and eructation, diarrhea, 
tenesmus, involuntary defecation 

Increased sweating 
Increased salivation 
Increased lachrymation 
Slight bradycardia 
Slight miosis (occasionally unequal), later more 

marked 
Blurring, of vision 
Frequent or involuntary micturition 
Easy fatigue, mild weakness, muscular twitching, 

fasciculations, cramps, generalized weakness 
including muscles of respiration, witih dyspnea 
and cyanosis 
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TABLE 1 (Contd.) ^ 

1 ^ SIGNS AND SYMPTOMS OF ANTICHOLINESTERASE POISONING* 

Site of action Signs and symptoms 

Following systemic absorption 

Sympathetic ganglia Pallow, occasional elevation of blood pressure 
Central nervous 

system Giddiness; tension; anxiety; jitteriness; 
restlessness; emotional lability; excessive 
dreaming; insomnia; nightmares; headache, 
tremor; apathy; withdrawal and depression; 
bursts of slow waves of elevated voltage in 
EEG especially on overventilation; drowsiness, 
difficulty in concentrating; slowness of 
recall; confusion; slurred speech; ataxia; 
generalized weakness; coma with absence of 
reflexes; Cheyne-Stokes respiration; convulsion 
depression of respiratory and circulatory centr 
with dyspnea, cyanosis, and fall in blood press 

* From B. Holmstedt, Pharmacol. Rev-, ̂ , 567 (1959) as cited in T'THO 
r^\ Technical Report Series No. 227, Toxic Hazards of Pesticides to 
^ • Man, p. 14 (1962). 

-t . ' • * • \ 
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E. 1. DU P O N T DE N E M O U R S & C O M P A N Y 

HOUSTON P U V N T 

P. O. Box 347, L A PORTE, T E X A S -7Tg7i 

BIOCHEMICALS DEPARTMENT October 17. 1975 

Mr. Bill Shackelford, Plant Manager 
Eagle River Chemical Company 
P.O. Box 26U8 
West Helena, Arkansas 72390 

Dear Bill: 

Your Product 10 unlt.-.-has . demonstrated that it can 
safely produce a quality product. We appreciate the 
cooperation and performance of everyone in your organ
ization. 

There are still some changes that must be made and 
areas of concern that must be addressed before you vill 
"be able to operate at design capacity. Some of these 
are : 

• Installation of a level device on the MIC 
hold tank so that MIC can "be charged once/ 
day and thereby reduce the R102 cycle by 
about 2 hours. 

m Addition of tvo people to assist in unloading 
slurry trucks and MIC drums. 

» Revisions to the agitation In the slurry hold 
tank and/or changes in operating procedure 
to obtain uniform batch sizes. 

• Your plans for obtaining maximum benefit from 
the addition of a day supervisor. 

» Procedures that have been or vill be established 
to Improve sampling techniques and communications 
between the lab and the operators. 

• Preparation of a current set of operating 
instructions and a procedure to obtain DuPont 
approval of any deviation or changes. 

• Reduction of odor problems associated with the 
slurry truck unloading. 

BETTEFI THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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Page Two 

We would like to schedule a meeting to review your 
status and program sometime during the week of 10-27-75. 
Frank Maderich and several of us from Houston plan to 
attend. Since we are about out of the "start-up" phase, 
we suggest that you consider inviting Scott Parker, 
Ray Guidi and/or Niven Morgan^to the meeting. 

Please call me so that -we can develop a firm 
schedule. 

Very Truly Yours, 

^3sdi^ 
M, E. Stevens 
Production Superintendent 

MES:kl 
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E. L DU P O N T DE N E M O U R S S C O M P A N Y 

I N C O M F O R A T K O 

W I L M I N G T O N . D E L A W A R E 19898 

E N C R O ANO M A T L R I A L S DE.PARTMENT 

November 18/ 1975 

Mr. V/illiam H. Brandon 
F i r s t N a t i o n a l Bank of P h i l l i p s County " 
P . O. Box 160 
Helena, Arkansas 72342 

Dear Mr. Brandon: 

'we understand that Eagle River Chemical Corporation has borrowed 
$1,250,000 from your bank for the purpose of purchasing equipment 
under Paragraph 3 of the Agreement of June 1, 1975 between E. I. 
Du Pont De Nemours and Company and Eagle River Chemical Corporation 
for the manufacture of Lannate® L methomyl for Du Pont. The identity 
of this equipment is specified in Exhibit "E" to the Agreement. 

- {. 

In connection with your loan for this equipment, you have asked 
Du Pont to agree to pay directly to your bank and not to Eagle River 
such amortization payments as Paragraph 3 of the Agreement requires 
us to pay Eagle River. Each payment shall be one-sia^ieth (1/60) 
of $1,250,000 ($20,833.33) plus applicable interest at a rate equal 
to the lowest prime lending rate of lending institutions in the area 
of West Helena, Arkansas or ten percent (10%) per annum, whichever 
is lower. Eagle River has agreed to such an arrangement and has so 
indicated by signing below. 

Should the Agreement be terminated by either Du Pont or Eagle River, 
Du Pont will pay to the First National Bank of Phillips County such 
amounts (if anything) as Paragraph 3 would require Du Pont to pay 
Eagle River. 

Du Pont hereby agrees to make said amortization payment directly 
to your hank subject to the understanding that except as modified 
hereby, our Agreement with Eagle River remains in full force and 
effect in accordance with its terms. 

Assuming this meets with your approval, will you kindly sign all 
three copies, retain the original, send the first copy to John C. 

Thetc's 3 wo'lcl of things we're doing something about 
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Bumpers, Eagle River Chemical Corporation and return the copy marked 
"WILM. E&M DEPT. COPY" to my attention as promptly as possible. 

Very truly yours, 

E. I. DO PONT DE NEMOURS AND COMPANY 

BY i f e ^ 
TITLE DIBECTOR — PURCHASING 

DATE ""/OcV-. /V /f >r ^ 

EAGLE RIVER CHEMICAL CORPORATION 

BY f//t '-TL-W L / ' ^ y^ 
TIT^4/ J^<, /?>(< ^ 

DATE y^/Tt^^X ? /f7S 

FIRST.NATIONAL BANK OP PHILLIPS COUNTY 

TITLE Pres ident 

DATE November 4, 1975 
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E. I. Dij:-PoNT DE N E M O U R S & C O M P A N Y 

INCORPOnATCO 

W I L M I N G T O N , DELAWARE 19898 

BIOCHEMICALS OCPAHTMENT 

January 28; 1975 

Mr. James A. Alexander 
Project Manager 
Vicksburg Chemical Company 
Organic Chemicals . 
P. O. Box Three 
Vicksburg, Mississippi 39180 

Dear Mr. Alexander: 

VERTAC -LANNATE® L MANUFACTURE 

We are providing a process description for 
Lannate® L manufacture from crude MTAAO and methyl 
isocyanate. Confidentiality of the material is covered 
by the Du Pont-Vertac secrecy agreement of Dec. 19, 1974. 

This information is consistent with our phone 
conversations of January 23 and 24 and should be considered 
to supersede our transmittals of June 6, 1974 and January 3, 
1975. 

questions. 
Please feel free to call me if you have any 

ELF:Ire 
Attachments 

Very truly yours, 

.. / 
/ , w*- *-•' 

E. L. Frailie 
Technical Section 

|>F.rTi:w niiMr.s vnw nr n r n i i /INT. . . . i\>no\JO\i r / i i httsitty 
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VERTAC-LANNATE"i) L MANUFACTURE 

The following describes a procedure to produce 
Lannate® methomyl insecticide from crude MTAAO and methyl 
isocyanate to be provided by Du Pont. 

GENERAL PROCESS DESCRIPTION 

Du Pont will provide a slurry of crude MTAAO in water. 
Vertac should provide equipment to: 

1. Batch vacuum distill. 

2. Extract purified MTAAO into methylene chloride. 

3. React purified MTAAO with methyl isocyanate. 

4. Remove methylene chloride by distillation. 

5. Dissolve methomyl in methanol to form Lannate® L. 

6. Filter and package the Lannate® L in 1-gallon or 5-gallon 
polyethylene jugs. 

Vertac should plan to dispose of three liquid waste 
streams: 

1. Distillate - Odorous, non-flammable, but contains flammable 
components methyl mercaptan and dimethyl disulfide. 

2. Raffinate - Potassium chloride brine containing small amount 
of organics - readily biotreatable. 

3. Methomyl wash - A toxic aqueous stream containing dimethyl 
urea and methomyl. Under controlled operation, this stream 
is not generated. The clean up. step which generates this 
stream will be required only if discrepancies in MTAAO or 
MI charge weights would result in poor Lannate® quality. 

EQUIPMENT REQUIREMENTS 

The following equipment arrangement would permit MTAAO 
distillation and extraction into methylene chloride in one 
vessel with subsequent methomyl formation and solvent removal in 
a second vessel. An equipment list follows. 

jLi-,!.-!.r. . .n.-,i\i . .^. I ." ..••..' !' 
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A. MTAAO Still and Extractor 

1. 2000 gallon, glass-lined, jacketed vessel rated for 
full vacuum. 

2. 500 gallon steel distillate receiver. 

3. 2000 gallon 316 stainless steel extract hold tank.' 
2 

4. 125 ft. , 316 stainless steel, brine-cooled condenser, 
2 

5. 500 ft. , 316 stainless steel, water-cooled after 
condenser. 

6. 100 GPM; 316 stainless steel pump. 
B. Methomyl Reactor 

1. 2000 gallon, glass-lined, jacketed vessel rated for. 
full vacuum. 

2. 2000 gallon, glass-lined condensate receiver. 
2 

3. 8 00 ft. , nickel, water-cooled condenser. 
2 

4. 200 ft. , Karbate tube, water-cooled condenser. 
2 

5. 100 ft. , 316 stainless steel, refrigerated inner 
condenser. 

6. 100 GPM, 316 stainless steel pump. 
C. Lannate® L Formulating Tank 

1. 1000 gallon, stainless steel, agitated vessel.' 

D. Lannate® L Packaging 

1. Filter prior to packaging. 

2. Require facilities to package in 1-gallon or 
5-gallon jugs. 

E. PG&S Facilities 

1. Fume incinerater. 

2. 150 tons of refrigeration. 

3. Waste disposal facilities for 3 liquid waste streams, 

4. Cooling water. 

5. Tankcar unloading facilities. 

6. Tank truck unloading facilities. 

--(•v.. 

UNDER StCiiECY AGi:3l!\'.c 
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LANNATE® L MANUFACTURE FROM CRUDE MTAAO 

BATCH DISTILLATION 

Crude MTAAO will be delivered via tankcar as a 13% 
(by weight) slurry in a KCl brine. Twenty percent of the 
material is to be removed by vacuum distillation. The 
distillate, an odorous material containing dimethyl disulfide 
and methyl mercaptan, is to be discarded. The reaction mass 
is cooled to about SO'C prior to the next processing step. 

OPERATING PARAMETERS 

1. Reactor pressure, lOOMM Hg. absolute. 

2. Reactor temperature, 55''C, maximum. 

MODE OF OPERATION 

1. Charge crude MTAAO slurry to the reactor. 

2. Reduce reactor pressure to lOOMM Hg., absolute. 

3. Heat reactor contents. 

4. Remove 20% of the reactor charge overhead. 

5. Break vacuum. 

6. Cool reactor contents to about 30°C. 

SAFETY CONSIDERATIONS 

Dimethyl sulfide and methyl mercaptan are odorous, toxic 
materials. Contact and fume inhalation should be avoided. 

BATCH EXTRACTION 

Extract the purified MTAAO into methylene chloride 
and transfer the methylene chloride layer to the methomyl 
reactor. The aqueous raffinate is extracted two more times and 
then discarded. The extracts from the two latter extractions 
are combined and used to make the first extraction in the 
following batch. Discard the raffinate, a readily biotreatable 
KCl brine containing a small amount of miscellaneous organics. 

OPERATING PARAMETERS 

1. Temperature, 25 to 30"C. 

2, Pressure, atmospheric. 

UNDER SECRHCY AGi jREEMEuTj 
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BATCH EXTRACTION (Con't.) 

MODE OF OPERATION 

1. Add methylene chloride from extract hold tank to 
MTAAO slurry. 

2. Agitate for 20 minutes. 

3. Let reactor contents settle for 20 minutes. 

4. Draw off lower methylene chloride layer and transfer 
to methomyl reactor. 

5. Add 1/2 methylene chloride charge to water layer. 

6. Agitate for 20 minutes. 

7. Let reactor contents settle for 20 minutes. 

8. Draw off lower methylene chloride layer to extract 
. hold tank. 

9. Repeat steps 5, 6, 7 and 8. 

10.,Discard raffinate. 

METHOMYL FORMATION 

Methyl isocyanate is added through a dip pipe to the 
methylene chloride solution of purified MTAAO. Accurate MTAAO 
analysis and charge weight control is required to assure 
acceptable finished product quality. (Excess methyl•isocyanate 
will be converted to dimethylurea, whereas, deficient methyl 
isocyanate addition will result in MTAAO being left in the 
product.) After a hold period, water is added, methylene 
chloride is removed by distillation and the methomyl is 
transferred to liquid formulation. 

OPERATING PARAMETERS 

1. Reactor pressure - Atmospheric during methyl isocyanate 
reaction. 

- lOOMM Hg during methylene chloride 
removal. 

2. Reactor temperature - 46''C. 
3. Methylene chloride removal temperature - SO'C. 

Methomyl is extremely toxic. Avoid contact or fume 
inhalation. 

UNDER SECRECY A G K L E M E N I 
, | f *«MWMi«»^HtCH 
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METHOMYL FORMATION (Con't.) 

MODE OF OPERATION 

1. Charge the methylene chloride solution of MTAAO to 
the reactor. 

2. Concentrate the MTAAO by distilling off methylene 
chloride. 

3. Add one pound of 50% caustic soda solution. 

4. Add methyl isocyanate through a dip tube to the 
agitated reactor over a one hour period. Condense 
and reflux methylene chloride and methyl isocyanate 
to the reactor during the reaction period and 
subsequent hold period. 

5. Hold and agitate for one hour. 

6. Add a small amount of water (equivalent to the amount 
ireguired for the Lannate® L formulation) . This permits 
the methomyl to maintain its fluidity during the 
remainder of the solvent removal step. 

7. Remove methylene chloride by distillation. 

8. After all methylene chloride is removed, transfer the 
methorny1/water to the Lannate® L formulation tank. 

LANNATE® L FORMULATION AND PACKAGING 

The methomyl/water is dissolved in methanol, cooled 
and then filtered before being packaged in either 1-gallon or 
5-gallon polyethylene jugs. 

[ U N D E R SECRECY AGREEMEhiT 
^ " * ' " ' ' " • • " • • • • • • umwmt \ 
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Du Font Dim»thyl Estors 
ContinuoiB Process (II) 

I Objactives - As covered in a pre-vious r«port, continous dahydration of tha 
crude DBA solution obtainod as a raw material has be»n accomplished in both 
thft labora-tory ojnd in th« plant, Tho objactivas of this study wer» (a) to 
det-armina tho feasibility of a continuo-J3 •s'tarlfication of anhydrous DBA 
in a column and (b) to davalopa a mathod of clsaning up th* sstor- formed 
-i.-ithout using calciim hydroxida, and -which could opvrat* continuously. 
Wm f«al that thasft objactivas hava baan mat, as indicatad balo-u-. 

II Sstarification - In preparing an anhydirous DBA solution for -this raactiont 
it was found that tha pracipi-tata -which -was praviously considarad -to form y 
during tha astarification act\ially forms on addition of sulfuric acid -to 
anlxydrous DBA. In -viaw of -this, and dua to tha convanianca of -workiiig with 
a lovar malting solution than anhydirous DBA, v raconmand tha addl-tioa of 
ẑilftiric acid and mathanol to -tha DBA and filtration to rmtovm tha pracipi. 
tata bafora astarification. Tha-amount of HaSO^ usad -was tha sama as in 
plant runs, 1.5 ^ basad on -tha -weight of anhydrous DBA. using 93 % HaSO,. 
Tha mathanol laval is not critical, bat a lovi»l of 30g of m«thanol/l00g of 
DBA glvas a solution -which doas not solidify at 30°C. 

In the lab procedure, a solution -was prepared as abova, giving 76.1^ DBA, 
22.8 % methanol, and l.l̂ ĵS HjSO^ (933̂ ) (=1.065$ HaSO^,). This was filtered, 
and -the acid niimber determined to be 304. 

A column was prepared using l" diameter glass tubing and packed for Z7 with 
Berl saddles (ca, l / k " diameter). This -was heated using heating tape 
•wrapped approximately one turn/inch at the bottom and one tmn/three inches 
at tha top. The temperature was measured in the center of the column* 
On top of this was a reflux condenser 10** long with tha bulbs filled -wi-th 
Berl saddles and wi-th steam in the jacket to maintain about 100<>C on this 
part of the column. Methanol vapor vias introduced in-to the bot-tom of "the 
column from auothir flask filled with boiling methanol. Directly under 
tho column was placed a collection flask maintained at or heated -to 1^*»C. 
Tho DBA solution above was introduced into -the top of the column from a 
supara-tory funnel at a cons-tant rate. Methanol and water were remo-v-ad from 
the top of the column, condensed and collected. 

A standard run consisted of starting methanol through the coluon, equili
brating the temperatures, than starting the DBA flow and changing receivers 
for tha distlUats. Methanol used V7as detexmlned as weight of distillate 
minus theoretical water plus theoretical ao-thanol based on the amount of 
ester recovered. Results of three runs are shown below. 

Ref. 

30-30 
30-32 
30-33 

col (min) 
temp time 

90OC ^ 5 
110«»C 60 
120°C 100 

CH,OH 
AM DBA 

27.8 1.75 
23.5 1.62 
17.9 1 . ^ , 
^ v̂ -. Z 

% y i e l d 
(theo) 

87 .3 
90,9 
97.0 

i yield 
(DBA) 

105.8 
110.2 
117.5 

r f i t -
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III Cloan-Up - Due to yield los,ses, dis-tillation difficulties, and other problems 
an affort ws-s made to eliminate the use of calcium hydroxide in the clean-up 
of the crudo IfrlE. Two approaches were tried, one of which was successful. 

Tha unsuccessful approach in-Tolved distillation of the crude, untreated DM3 
foUo-i-jad by dsan-up using Dowox H3A-1 rosin (highly alkaline) to remove 
the acid number (reduce it from about 6> to less than 1) and charcoal to 
rsciove tho TEAH color. This worked, but tho capacity of the pesin was an 
order of magnitude less than advertised making this approach too expensive. 

The successful approach in-volvos using an ammonia wash on the curde I3IE, then 
distillation, and finally a column traatraant -with charcoal. The crude ester 
C-Û  = 25, TBAH = 15f) is heated to 55°C and washed with 23 g of lH-% NH3/IOO g 
of ester. There is no soaping or precipitate, and the separation is clean 
and rapid. This gi-ros E&IB -with AN = O.74, TBAH = 15 G. This material is 
distilled under -vacuum (apprcociaataly 130 - I50 ^C.at 50 mm) -with a 5 i> 
forscut and a 1,̂-!- '̂ rasidue to piV2matori£j. with All = O.I6, TEAE = (̂ --70 
Recovered sstsr at this stage w a . s f ^ . T ^ of the crude ester used for 
input. " Tneo' /^^ - g-fe-x^*j. - r^jS?- v-ry,. - f^'^^ L c T i < : . ^ •?1.7̂  

One thousand grams of IS-IE obtained above was passed through 44 g of OL ' 
charcoal in a 1 column. The '^oid nuaibag -ranged from less than 1 to about 
4 G, -wi-th a composite a-verage of 2 G. Mixing this composite with starting 
distilled Î iE at 1:1 gave material with a color of 3 G. 'rfhila not conclusive 
this indicates that a column treatment in which columns are exhausted is 
feasible. Ho attempt -was made to regonarato tha charcoal used, 

* TB»^ aa>(,ô  

^00^ 3 
^£/2 

>f-
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E. I. DU PONT DE N E M O U I ^ & COMPANY 
IMCOIVOItATCD 

WILMINGTON, DELAWARE 19898 

ENERGY A N D MATERIALS DEPARTMENT 

November 13, 1979 

C. P. Bomar, Jr., Vice President 
Vertac, Ine. 
Suite 2414 
5100 Poplar Street 
Memphis, TN 38137 

Dear Mr. Bomar: 

Confirming our earlier discussions we hereby 
notify you that your facility for producing our Lannate® 
insecticide should be placed on stand-by effective Noveinber 
15, 1979. 

We also wish to notify you that we intend to exer
cise our sole option to extend our agreement for an additional 
five-year period subject to renegotiation of mutually satlsfac 
tory terms and conditions of the extended agreement. 

me. 
If you have any questions about this please contact 

Very truly yours, 

R. S. SEIDEL. < St'OB'-
SEtHIOR PURCHASING AGENT 
CONTRACTING SECTION 

RSS:jm 

There's a world of things we're doing something about 
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xfEPcmc 
INTER-OFFICE CORRESPONDENCE 

INCORPORATED 
Suite 3200 — Dark Tower 
5100 Poplar Avenue 
Memphis, Tennessee 38137 

Bi l l Shackelford 
*> 

SUBJECT: 

Product 10 Contract 

May 22, 1975 

FROM: 

Larry Graybill 

REPLY REQUESTED BY (DATE) 

Enclosed are three (3) copies of the contract that we 
will be signing with DuPont shortly. Unless you and your 
staff are completely aware of our responsiblities under 
the contract, you cannot properly gear up for the manu
facture and administration of the contract. For example, 
you need to examine your accounting function to determine 
if it will generate actual cost in such a manner that 
we can provide the quarterly revision as outlined in the 
contract. I would suggest that John Miles and Larry 
Conaway be included in the review of this contract. 

Please advise them that this is not information for 
general discussion and ask them to treat the subject 
accordingly. 

i x l a m ' Graybill 

m / b c 
'ENCLOSURES'(3) 
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5/16/75 

D R A F T 

THIS AGREEMENT made and entered into this day of 

, 1975, by and between E. 1, DU PONT DE NEMOURS AND COI'IPANY 

of Wilmington, Delaware (hereinafter referred to as "DU PONT") and 

EAGLE RTVER CHEMICAL CORPORATION of Helena^Arkansas^ (hereinafter 

referred to as "EAGLE RIVER"). 

W I T N E S S E T H : 

^raEREAS, EAGLE RIVER and DU PONT mutually agree -that 

Exifficient know-how exists to produce Lannate® L me-thomyl insec-ticide 

(hereinafter referred to as Product 10) from IITAAO slurry and methyl 

isocyanate provided by DD PONT and EAGLE RIVER has expressed an interest 

in ins-tailing necessary facilities to accomplish -this manufacture and; 

WHEREAS, DD PaJT has expressed a need for Product 10 for tlae 

time, in -the manner, and upon the terms and condi-tions set forth; 

NOW, THEREFORE, in consideration of the premises and of -the 

mutual covenants hereinafter set forth, the peirties hereto mutu2J.ly 

agree as follows: 

1. MATERIAL AND FACILITIES 

DU PONT will furnish, at no cost to EAGLE RTVER, "tlie required 

quan-tity of MTAAO slurry, me-thyl Isocyanate, ne-thanol, coloring agent, 

fil-ter aid and packaging materials necessary to produce, package, and 

label such quantilJ.es of Product 10 as DO PCOT? elects to have produced 

hereunder, subject to -the limitations set forth below, Shipmen-ts of 

above raw materials will be f.o.b. EAGLE RIVER's plant near West Helena, 

Arkansas, at which point title to the said materials shall vest in 

EAGLE RIVER and EAGLE RTVER agrees that said materials will be used to 
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produce Product 10 exclusively for DU PONT, DU PONT will be responsible 

for all freight costs incurred, unless additional charges are incurred 

as a direct result of EAGLE RIVER's delay in unloading, in which case 

these additional costs will be the responsibility of EAGLE RIVER, 

The aforesaid materials will be shipped in tank cars, tank trucks, or 

other means as agreed between EAGLE RIVER and DU PONT, Specifications 

for the aforesaid materials are set forth in Exhibit "A" attached here

to emd made a part hereof, 

EAGLE RIVER guarantees that it will sell Product 10 to 

DU PONT in such quantities as DU PONT elects to purchase during the 

term of this Agreement, up to a maximum rate of the actual capacity 

of EAGLE RIVER'S facility as defined below. The title to each shipment 

of Product 10 manufactured hereunder shall vest in DU PONT once said 

shipment is loaded for delivery per the written instructions of DU PONT 

which shall designate quantity, destination and method of transportation. 

The Product 10 shall meet DU PONT's specifications as shown on Exhibit 

"B" attached hereto and made a part hereof. All shipments of Product 10 

will be f.o.b. either EAGLE RIVER's plant or Blackhawk Warehouse, West 

Helena, Arkansas and DU PONT will be responsible for all freight costs 

incurred, 

DU PC»JT has foirnished to EAGLE RIVER the basic process tech

nology for Product 10 and hereafter, EAGLE RIVER will be responsible 

for converting seune into a workable plant design for actual manufacture. 

EAGLE RIVER will install the necessary production facilities as defined 

in Exhibit "E". . 

EAGLE RIVER will complete the installation of its facility 

for manufacture of Product 10 on or about July 1, 1975, However, no 

- 2 -
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penalty will accrue to ei-ther party should -the facility be conpleted 

later than this date; provided, hov/ever, should the facility not be 

completed prior to December 1, 1975, for any reason including contin

gencies cited in Article 8, then DO PONT shall have the right to 

terminate this Agreement by giving EAGLE RIVER iJiirty (30) days' prior 

writ-ten notice. Should DU PONT cancel for EAGLE RIVER's failure to 

complete the facilities by December 1, 1975, DU PONT shall not be 

required to make any amortization payments as provided in Ar-ticle 3, 

COMPENSATION, nor shall DU PONT have any o-ther obligation to EAGLE 

RIVER due to such a termination of this Agreement, EAGLE RIVER will 

submit monthly reports to DU PC»JT as to the progress of the construction 

of its facility for the manufacture of Product 10 and shall include in 

each such report a revised estimated date of completion, EAGLE RIVER 

will report any changes which will delay -the completion date by more 

-than tJiirty (30) days to DU PONT iimnediately upon learning of such delays, 

EAGLE RIVER will advise DU PONT in writing when the facility is complete \ 

and ready for the manufacture of Product 10 and such manufacture shall 

commence upon DU PONT's receipt of such notification (hereafter • .^...^ 

referred to as the "start-up date"),y It is agreed and understood 

that the design capacity of EAGLE RIVER's facility will be HIM gallons 

per year, and ninety (90) days aft:er -the start-up data, EAGLE RIVER 

will advise DU PONT of the actual capacity of its facility, 

2. QUANTITY 

It is estimated but not guaranteed that DU PONT will have 

EAGLE RIVER produce the following amounts of Product 10 during the 

initial -two (2) years immediately after -the steirt-up date. 

- 3 -
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First year - 800,000 gallons 

Second year - 800,000 gallons 

DO PONT will furnish EAGLE RIVER each quarter a production 

forecast for the next three months and the following three quarters. 

Quantities for the remaining years under this contract shall be such 

quzintitles as DU PONT elects to purchetse, 

3. COMPENSATION ' 

In consideration of EAGLE RIVER's services to be provided 

hereunder, DU PONT agrees to pay EAGLE RIVER as compensation its 

manufacturing costs described herein plus an add-on charge of $.50 

per gallon for each gallon of Product 10 produced, Kie above add-on 

charge ia firm for t h e first two (2) years following the start-up date. 

Thereafter, either party may request annually to renego-tiate the above 

add-on charge upon thirty days prior no-tice to the other psurty. The 

manufacturing costs for Product 10 are summarized in Exhibit "C" attached 

hereto and made a part hereof. / It is agreed that EAGLE RIVER may 

adjust costs each calendar quar-tier effective -the first of Jmuary, March. 

June and September on thirty QOJLdays* pr**"^ yr*'̂ -''̂ " ̂ intice to reflect 

increases or decreases in costs,/except for Item 6, miscellaneous 

operating cost and Item 7, administrative overhead, which may only be 

adjusted annually,^effective January 1, provided thirty (30) days' 

prior written notice of -the adlustanent is given to DU PONT^^Said 

adjustments cannot exceed meiximura limits shown in Exhibit " C wi-thout 

prior written approval of DU PCMT,| EAGLE RIVER will maintain adequate 

records to substantiate changes in manufacturing costs and will permit 

DU PONT's duly authorized representative to examine -these records from 

time to time.' 

- 4 -
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If EAGLE RIVER'S facilities are shut down at DU PONT's 

direction, DO PONT agrees to pay EAGLE RIVER stand-by charges which 

are summarized in Exhibit "C" attached hereto and made -a part hereof. 

It is understood that EAGLE RIVER will stand ready to operate -the 

facilit:ies 330 days per year with 35 days downtime for plant maintenance 

and repair. However, if EAGLE RIVER's facilities are unavailable for 

Product 10 produc-taLon for less -than 330 days per year for any cause 

not directly attributable to DU PONT^ then DU PONT will not pay EAGLE 

RIVER any charges for any days less than 330 days per yeair that EAGLE 

RIVER is .unable to produce Product 10, 

. . It is anticipated but not guaranteed that DU PONT will require 

EAGLE RIVER'S services to manufacture Product 10 under -this Agreement 

for a period of approximately 24 to 36 months. During the term of this 

Agreement EAGLE RIVER agrees to manufacture other products for DU PONT 

for a mutually agreed upon compensation or maintain the facili-ty on a 

stand-by basis until such time as DU PONT notifies EAGLE RIVER in 

writing that no further manufacturing will be required. DU PONT will 

c<aitinue to make amortization payments as defined under the following 

paragraph until sixty (60) such payments have been made or the Agreement 

is terminated as provided in Article 5, TERt̂  OF AGREEtlENT. 

DU POOT? agrees to amortize a portion of t h e cost of EAGLE 

RIVER'S facility as shown on Exhibit "D" attached hereto and made a 

part hereof, including the cost of associated equipment and the instal

lation thereof. The total amount to be amortized shall be $1,250,000, 

DO PONT will amortize said sum over a period of five (5) years, payable 

in 60 successive monthly installments, commencing on the first day of 

- 5 -
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the first month following the start-up date; which monthly payments 

shall be equal to an amount sufficient to amortize a no-be of $1,250,000, 

iiearing in-terest at a rate equal to theprime lending rate of lending ) 

institutions in the area of West Helena, Arkansas, or ten percent per 

annum, whichever is lower. Each installment shall be applied first to 

interest and the balance of each installment shall be applied to the 

tinamortized balance, DO PONT will have the option to pay the unamor

tized balance at any time, DO PONT acluiowledges and agrees -that EAGLE 

RTVER may assign its rights in said amortization payments to a lender 

as security for a loan to fineince the construction herein contemplated. 

DD PONT will have exclusive use of -the facility during t h e 

term of this Agreement whether for manufacture of Product 10 or other 

materials which can be suitably manufactured by this facility, except 

that EAGLE RIVER may u-tilize the facility in producing materials for 

itself or -third parties wi-th DO PONT's prior written approval; however, 

DU PONT will retain preemptive rights so that EAGLE RIVER shall 

iimnediately interrupt any other production in order to manufacture 

products for DO PONT. During the period -that EAGLE RIVER may utilize 

the facility, EAGLE RIVER will pay t h e amortization and interest payments 

on a pro rata basis and DO PONT shall be relieved of any such amortization 

or interest payments to -the extent such payments are made by EAGLE RIVER, 

4. TERMS O F PAYMENT 

EAGLE RIVER shall invoice DO PONT twice each calendar month 

for -the Product 10 shipped hereunder. Payment of each invoice shall be 

made by DU PONT on -the basis of net thirty (30) days after receipt of 

•the invoice. The invoice will be structured as shown on Exhibit "E". 

- 6 -
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5 . TERM OF AGREEMEITT 

This Agreement shall become effective on June 1, 1975, and 

shall continue in full force and effect for a term of five years, 

subject to the right of DO PCH«T to terminate this Agreement for any 

reason and at any time by giving EAGLE RTVER six (6) months' prior 

written notice. Should DO P(»«T elect to exercise this right, then 

DO PONT will pay EAGLE RIVER within sixty (60) days the amount remaining 

to be anor-tized hereunder and a ccuicellation charge equal to one mon-th'.s 

stand-by cost, DO PONT shall have the sole option to extend this 

Agreement for an additional five year period, provided DO PONT notifies -̂  

EAGLE RTVER in writing on or before December 1, 1979, of its intentions 

to exercise said option at which time the parties agree to renegotiate 

-tihe terms and conditions of the extended Agreement. In the event 

DO PONT exercises said option, no amor-td.zation payments will be made 

during the second five year term, provided the equipment has been fully 

amortized as provided in Paragraph 3. COMPENSATION, Title to all 

equipment lis-ted in Exhibit "H" will remain in EAGLE RIVER at all times. 

Upon termination or expiration of this Agreement, all inventories of 

DO PONT-furnished raw materials will be returned to DO PONT at DO PONT's 

expense. 

6, DEFAOLT 

Should eit:her party be in default of this Agreement and -the 

o-ther party notify the defaulting party in writing of such default and 

the nature -thereof, then the defaulting party will correct the condition 

causing it to be in default within 30 days of said notice or -the non-

defaulting party may terminate this Agreement by giving the defaulting 

party seven (7) days' writ-ten notice of termination. . Notwiths-tanding 

- 7 -
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-anything herein to the contrary, shotiLd either party terminate -this 

Agreement by reason of default of tlie o-ther, DO PONT shall continue to 

make amor-tization payments as provided in Article 3. COMPENSATION, but 

DO PCNT shall have no other obligation to EAGLE RIVER. 

If EAGLE RIVER should be adjudged bankrupt or make a general 

assignment for the benefit of its cireditors, or if a recei-ver should be 

appointed on account of i-ts insol-vency, or it should fail to nicJce 

prompt payment for materials or labor, or disregeurd laws, ordinances or 

o-tJier governmental regulations in such a manner that such action or 

condition limits EAGLE RIVER's ability to perform under this contract, 

-then EAGLE RIVER will be considered in default of this Agreement and 

EAGLE RTVER will have lAirty (30) days within which to correct this 

condition or DO PONT may terminate this Agreement by giving EAGLE RIVER 

se-ven (7) days' written notice of termination due to default by EAGLE 

RTVER. 

7. FAIR LABOR STANDARDS ACT 

EAGLE RIVER warrants that the Product 10 delivered hereunder 

will be produced in compliance wit:h -the Fair Labor St:andards Act of 

1938, as amended. 

8. CONTINGENCY 

Neither par-ty shall be liable for delays and/or defaultis in 

its performance under this Agreement due to causes beyond itis recisonable 

control iuid without its fault or negligence, including, but without 

limi-tdng -the generality of t h e foregoing, acts of God, or the pubULc 

enemy, fire or explosion, flood, actions of the elements, war, riots, 

embargoes, quarantine, strikes, lockouts, disputes with woricmen or other 

- 8 -
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labor disturbances, 1»tal or partial failure of transportation, failures 

or delays in delivery of construction material, raw materials or 

supplies, acts or requests.of any governmental authority or any cause 

beyond its reasonable control, whether or not similar to the foregoing. 

9. ASSIGNMENT AND SOBCONTRACTING 

The rights and obligataLons covered herein are personal to each 

party hereto and for -this reason this Agreement shall not be assignable 

by eitJier party in whole or in part nor shall eitdier party subcontract 

any of its obligations hereunder without t h e prior written consent of 

the other party. 

10. TECHNICAL INFORMATION 

The "Non-Disclos\ire of Technical Information Agreement" dated 

December 19, 1974, signed by R. A, Guidi, binding EAGLE RIVER to the 

terms contained therein, is attached hereto as Exhibit "F" and made a 

part of this Agreement, EAGLE RIVER shall not disclose, without 

DU PONT's prior written consent, -that it is processing Product 10 for 

DO PONT and the nature of this Agreement, DO PONT agrees to furnish 

reasonable technical assistance to EAGLE RIVER at no cost to EAGLE 

RIVER during the testing and initicil production caxapaigns involved 

under this Agreement. The "Non-Disclosure of Technical Information 

Agreement" will survive any termination of t h i s Agreement and will 

terminate or expire in accordcuice wilih its own terms and condi 1u.ons. 

il. TAXES 

EAGLE RIVER shall be responsible for -the payment of all taxes, 

covering services to be performed, including but not limited to, the 

payment of all applicable taxes covering its employees. All taxes 

which may be levied upon the Product 10 after titJ.e iihereto passes to 

- 9 -
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DO PONT, shall be either paid directly by DO PONT or, if paid for 

DO PONT by EAGLE RIVER, such payment shall be promptly reimbursed to 

EAGLE RTVER i^on receipt of evidence of payment. 

12, HAZARDS AND INDEMNIFICATION 

EAGLE RIVER recognizes that hazards may be involved in 

performing the services described hereunder. Any information supplied 

by DO PONT concerning processing or handling of any materials is for 

guidance only. The methods employed by EAGLE RIVER ih handling these 

materials shall be determined by EAGLE RIVER and responsibility for 

materials used and handled for the manufacttire of products heretinder 

shall rest solely with EAGLE RIVER until said products are loaded for 

shipment in accordance with DO PONT's instructions, EAGLE RTVER agrees 

to take all known and industry-accepted precautions to prevent any 

injury to persons, including employees of EAGLE RIVER and DO PONT, or 

damage to property, including DO PONT's or EAGLE RTVER's property, 

during t h e manufacture of products hereunder and shall indemnify and 

hold DO PONT harmless against all loss and expense resulting from any 

act or omission on the part of EAGLE RIVER, its agents, employees or 

subcontractors, except to the extent any such loss is due to t:he 

negligence of DO PONT, 

13, COMPLIANCE WITH LAWS 

EAGLE RIVER agrees that in t h e performance of the manufacttiring 

operations hereunder, as well as in the disposal of any waste material 

resulting from said operations, it will con^ly with all applicable laws, 

rules, and regulat:ions .of governmental auUiority concerned Uierewith, 

Should DU PONT be legally implicated on account of a violation of the 

foregoing provisions, it shall have the right to suspend opera-tions 

- 10 -
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hereunder until such time as the violation, ei-ther actual or alleged, 

is resolved; in t h e event of such a svtspension, DU P<^T will not incur 

any obligation or liability herexmder. Fur-ther, EAGLE RIVER agrees 

that it is solely responsible for the payment (not reimbursable under 

Article 3, COMPENSATION) of any fines, penalties, or o t h e r charges 

of a similar nature (including attorney's fees) arising from EAGLE 

RIVER'S failure to comply with all applicable laws, rules, and regulation 

of govenunental authority in connection with ilis performance under 

this Agreement, If EAGLE RIVER admits to the violation of any such law, 

rule or regvilation, or if EAGLE RIVER is adjudicated by a coxirt of 

competent jurisdiction to have violated any such law, rule or regvilation, 

and a final judgment entered, and if any such violation is not thereafter 

correc-ted by EAGLE RTVER, then such violation shall be cause for DU PONT 

to terminate this Agreement vmder Article 6 hereof. 

14. RM7 MATERIAL AND CONSUMPTIONS AND LOSSES 

EAGLE RIVER assumes full responsibility and liabili-ty for tihe 

safe handling and safekeeping of all materials which DU PONT shall 

have delivered to EAGLE RIVER, and EAGLE RIVER shall use due diligence 

in keeping operating losses at a minimum. Maximum consvunption of raw 

materials are shown in Exhibit "C" and if the consunptdLon for any one 

(1) quarter is in excess of these maximxmis, then, if requested in writing 

by DO PONT, EAGLE RTVER will, within 30 days of the end of that quarter, 

reimlburse DO PONT for such losses at the current DO PONT costs for said 

raw materials. 

- 11 -
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15. REPORTS 

EAGLE RIVER agrees to maintain a conplete set of records 

showing, in detail, a s requested by DO PONT, quantities of materials 

received, processed, shipped and balance on hand, cind shall submit 

written reports concerning the foregoing at such tdmes as may be 

requested by DO PONT. EAGLE RIVER shall permit DO PONT's duly autho

rized representatJ.ves to examine tihese records and verify physiccd 

in-ventories from -tiime to time. 

16. CONTAMINATION AND RESPONSIBILITY 

EAGLE RIVER shall take all steps necessary to prevent the 

contamination of DO PONT's Product 10 with foreign subsiiances. EAGLE 

RIVER shall formulate and package material in accordance with DO PONT 

specifications, and shall bear the cost of handling, reworking, or 

replacing any material which cannot be marketed by recison of EAGLE 

RIVER'S failure to meet .specifications. 

17. INSDRANCE 

EAGLE RIVER shall carry insurance with the following minimum 

limits: 

A. Worlonen's Compensation - Statutory; Employer's Liability 

$100,000; 

B. Comprehensive General Liability, including Contiractuctl 

Liability 

o Bodily Injury - $1,000,000 

6 Property Damage - $500,000 

Certificates indicating that this insurance is in effect shall be filed 

v i t h Plant Buyer at DO PONT's Houston Plant prior to the furnishing of 

services by EAGLE RTVER under this Agreement, Such cer-tificates shall 

- 12 -
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provide that DO PONT is carried as an additional insured and the insurer 

will give DO PONT not less than ten (10) days' advance notice of any 

change in or cancellatd.on of coverage. In case any subcontractor, w i t h 

DO PONT's consent, is employed, EAGLE RIVER shall provide evidence of 

the same coverage in the same limitis wi-th respect to such subcontractor 

and provide DO PCKIT is named as a additional insured on such subcontractor's 

policies. 

18. INDEPENDENT CONTRACTOR 

The employees, methods, equipment emd facilities used by 

EAGLE RIVER shall at all times be under its exclusive direction and 

control. EAGLE RIVER's relationship to DO PONT under t h i a Agreement 

shall be that of an independent contractor and nothing in -this Agreement 

shall be cons1:rued to constitute EAGLE RIVER, or cmy of its employees, 

and agent, associate, joint venturer or par-tner of DO Pd^. 

19. ENTIRETY 

This Agreement embodies tihe entire understanding emd agreement 

between DO PONT and EAGLE RIVER covering the sale of -the materials here

under, and there are no previous Agreements, understandings, conditions, 

warranties or representations, oral or written, expressed or in^lied, witih 

reference to t h e s-ub ject matter hereof which are not merged, herein or 

superseded hereby. No modification of t h i s Agreement shall be of any 

force or effect uxiless reduced to writing and signed by the party 

claimed to be bound thereby. 

- 13 -
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IN WITNESS ^THEREOF, the pztrties hereto have caused this 

Agreement to be executed by their duly authorized representatives as 

of the day and year first hereinabove written. 

EAGLE RIVER CHEMICAL CORPORATION E. I. DO PONT DE NEMOORS AND COMPANY 

By ; By 

Title Title 

Date Date 

- 14 -
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EXHIB/P "A" 

SPECIFICATION OF RAW MATERIALS 

Raw Material Specifications 

MTAAO Slurry - pH 
MTAAO 
KCl 

6.5-7.5 
7-13% by weight. 
17-21% by weight 

Methyl Isocyanate 98.0%, minimum 
Hydrolyzable chlorides 0.1%, maximum 
Color - NNDTS. 

MetJianol - 99.85%, minimum. 

'Marasperse" CB - 7%, maximum H-O 

pH (3% solution) Min. 8.5-9.0 maximum 
Dispersing efficiency 85 minim\im 

Methylene Chloride (1) Boiling range at 760MM . Hg. 
IBP 39.5'»C DP 40.3''C 

(2) Moisture 0.008%, maximum 
(3) Residue 7.5 ppm, maximum 

• (4) Acidity (as HCl) =5,0 ppm, maximum 
(5) Free Halogens - none. 

Steibilized with "Amylene" - a mixture of 90% 2-methyl-2-butene 
and 10% miscellcmeous pentenes. 
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EXHIBIT "B" 

. SPECIFICATIONS OF FINISHED PRODOCTS y-../^ 

: C^ 
2.<ZZ 

Finished Product Specifications 

Methomyl - 24.0% minimum - 25.0% maximum. 
Methomyl assay must.be 95% on a solvent free/salt free basis. 

Water - . +2% to -10% (relative) of theoretical content 

Color - 80% transmission, maximum. 
60% transmission, minimum. 

Clarity - Free of suspended or settled solids. 

Solvent system should be 90% methanol and 10% water by weight. 
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•EA.-rUlT C" 

H.-WUFACTURINQ COST/PRODUCT 10 

1,000,000 g a l s . / y e a r Capaol ty t 110 4ays /y*«r Opara t ion 

1 . UM HATBBIAL COST 

S l u r r y (aa 100% MTAAO> 
Raw H a t a c U l IL 
P o m u l a t i n q Agant 
S o l v a n t 

IITILITtca 

E l e e t r i o i t y 
S t a a a 
Matar 
N i t rogen 

EST. USMB 
PEA CALUU 

1.37 Lb. 
.(8 U>. 

5.17 Lb. 
.68 Lb. 

HAX. USAGB 
fr^R a u x n (1) 

i.lO Lb. 
.70 Lb. 

S.35 Lb. 
.70 Lb. 

1.73 niH 
8 .61 U>». 

B t n c n u COST mxiMUM C O S T 
COST P8R VAaiAhCB' TJfJBO VABIABLB PYxED 8TAMP-BY 

tMliy •• CaST/flAC coST/riw. 6OST/CA1; COST/GAL MsT/prf 

.33 

.03> 

J . OPERATIMC LABOR - 4 o p a r « t « r « / a h i f t 

4. MITROCEM SYSTEM RENTAL 

8. ROUTIHE MAIHTEWAHCE 

A. Repair labor 
a. Haterlala 
C. Malntsnanca Overhead 

B u b - t o t a l Rout ine M i n t a n a n e a 

MIECELLAMEOUS OPERATIMC 

A. S u p e r v l i l o n a C l e r i c a l 
B . O p e r a t i n g f l a t e r i a l * 
C. Labo.ratory 
0. Shipping and Handling 
t . Waa^e Incineration 

Su|i-total Hiicallaneoua Operating 

.1496 

.1496 

.0133 

.00)8 

.0032 

.0031 

.0411 

-0-

.0107 

.0018 

.0007 

.0001 

.0184 

.3760 

.0048 

.0374 

.0660 

.0150 

.1496 

.1496 

.0)23 

.0018 

.0033 
. .0011 

.041) 

... 
-0-

.0107 

.0018 

.0007 

.0002 

.0184 

.3760 

.0048 

• 
.0)74 
.0680 
,01)0 

—.. 
-0-

Net Billing 
•0-
-0-
-0-

Mat. Bias.. 

-0-

11.00 

-0-
-0-
41.00 

.0800 

tOBOd 

AOMlllISTRATtOM OVERHEAD (Oenaral Plant Overhead (Taaea, Inauranoa, 
Plant Hgot. Salarlaa, Cng. lalariot (ENpansa. ato.lt Ugal and 
Audlti Travil cxptnaaoi Htga and bnpleyet Bontfit Ata. npfnsiar 
and Nlacallaneeua Adolnattatlva Expensaa.) 

T O i T A ^ 

SXoOX Cost Gallon • - .8264 

.2709 

.1204 

.0110 

.0029 

.0152 

.0)51 

.0<4( 

.0743 

.5585 

.1304 

.0110 

.0039 

.0152 

..o)ss . 

TICTT 

.0743 

.5555 

41.00 

SB.oe-

104.00 

108.00 

HOTEl NaxlouB conauaptions ara beat aatinatea at tiao of contract ancutlon and will ba autually f inaliiad 
wlthlA thirty (lot daya fallowing tha <lrat ninety-(90> daya eparatloaa. 

J U i ^ 
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Fixed Cost* ($/month) 

Conversion cost (variable) 
($/gallon) 

Amortization ($/month) 

Stand-by cost ($/day) 

EXHIBIT "D" 
INVOICE PROCEDURE 

2 times per month 

2 times per month 

1 time per month 

1 time per month 

*Regardless of production rate. 
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EXHIBIT c. 
EOUIPMENT LIST - PRODUCT 10 

R-1 Systcni 

1 . 1 CO. 1000 rjrtl r,/l. ror ictor, f u l l vacuum rated 
v/ i ih -I'S-iO IIP !icar ho/ at 50 RPM, f|lass 1 i.ncd 
i m f f l e A ' I ' l lutor•,<Jip/ loG ?• i n t e r n a l , stoaw 
spArtjer, ii-iido of a l loy EC or t e f l on l ined steel 
n'lOtOr to he TEFC or c/.DlOSion proof. 

2. ' 1 oa. SOO qn l lon d i s t i l l a t e hold tank, C/S., f u l l 

vacuum ra ted. ' " . 

3. 1 ea. R-1 reactor discharge punp 100 RPM, 315 S/S.. 

4 . D i s t i l l a t e hold tank pump, 301 or 316 S/S, 30 GPH. 
5. R-1 o'hend rondonser, v/ater cooled, f u l l y.icuum 

ra ted , 3iV. S/S, 3 i i ; S/S, or Karbate. 5JO f t . ' -

5. R-1 steam jo t surface condenser 150' ra t ing tube 
s ide . 31G S/S, 300 f t 2 . 

7. 2 st.iqc steam j e t C/S 335 Ibs/hr non-condonsihles 
at 90 nan IIH. 350 lbs steam/Jir 115-125 supply d i s -
cHarging against 1 psig back pressure. 

0. f)000 nal Ion sto.im s t r i ppe r , 30-1 or 316 S/S W/steam 
sparger c o i l , ba f f l e ?» ag i ta to r W/30 GPJ". S/S Pump. 

9. 6000 gal lon bleach tank, bleach res is tnnt " f-ric!; 
l i ned . • . . 

10. 50-;GPM bleach pump, hi s i l i cone i r o n . 

11 . Fumo burner, C/S. * 

12. Extract hold tank, 3000 gal. 316 S/S. 

."' 13. Extract hold tank pump 100 GPM. 316 S/S 

..' ̂ ^M 

• '. !.'.-:^'V...<A'S«. 

• - • • ' ^ ^ ^ ^ ^ 

•- •.' .V'.*..-; 

>:-S'9i 
'-- i • •.•'•i"«r-'̂ ' 

• r a' " • * . » 

. .--i'.r-' 
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R-2 System. • ' . 

1 . 1 ea. .3000 gal glass l ined reactor 25-70 IIP 
TEFC or czpiosion f/rnof siotor W/i)f.'ar ixw Cn ,1P(| 
flijiMiLor. Glass l in j jd bc f r l e A a g i t a t o r ; d i j j / l o g , 
Lo tiC Al loy tO or te f l on l ined steel ;vessel lo be 
f u l l vuCuiiKi ra ted. - - -

2. I ' c f l . re f lux condenser, 200 ft^^. f u l l vacuun 
rated, , sincjlo jiass on tube s ide, water cooled, 
75 psig ralotl on sh'cll s ide; oiatoriAls of con
s t r u c t i o n : (a) ^O'l S/S (b) 316 S/S(c) n ick le 
(d) k a r U t e . 

3. 1 each 300 gal lon drop tank," 301 ^/^» atmospheric 
pressure. 

4. I ea. br ine cooled t a i l condenser, 316 S/S f u l l 
vacuum rated tube Side, 75 poynd rated shel l side 
shel l s ide. 100 f t ^ . . • 

5. 2 stage ll.-ivog or Karbate (acid res is tan t ) steam 
j e t , 220 jjouivls/hr non-condensibles at 90 IIBH 
MC, 1150 lb-; stoam/hr 115-125 l b . steam supply, 
against back pressure 1 ps-irj. 

6. 1 oa 200 f t ^ Karbate surface condenser 150 pounds 
pressure f;M tube s ide , 75 pound prcssurvj on shel l 
s i de , s imj le pass on tube-side. 150 f t - . 

7. 1 ea. vacuuni receiver I decanter, 2000 ( jal lon 
I t a te r i a l s : (1) chonical i j lass. (2) beer rj lass, 
(3) 30'1 S/S, (1) 316 S/S 

0. 1 oa. atmospheric "receiver-decanter, 2000 rial Ion 
mater ials const ruct ion: (1) Qcrakanc | ) l as t i c , (2) 

' A t l a c 2?/i p las t i c (3) beer glass (4) chemical gUss 

9 . ' R-1 reactor discharge pump, 100 GPH, 304 or 31G S/S 

10. Decanter pump, 316 S/S 100 GPH 

• ' . . \ : , ' i . * ' i<-^" ,> 
.••..,i--.*.'i-yti3^t--

• ;,.-,-.V.bi':-

- . • • • : - ^ \ 

8--; w . - . j ' \ * _ - , ' i i ; 

- '-.''''iy.' 

; • ' • 

• P ' : fe'. " 

;-..vm: 

. . . . . . . - i t A»-

:• ' . " I J . 
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• ; • - • • v t » * # ^ 

- . ' • ! • ' • ' • * f : . $ 
• . • : . •'••.:.••;!.' 

Formulation f> Packaging System •.-./W^^i^ 

• 1 . 1 ca. formulation tank 2000 gallon, ba/fled, -". v ."v!")^^^'. 

- . - . . . . . • \;-ii.'i;.S • 

2. 1 oa. formulat ion tank ag i ta to r 304 S/S or . ; . ' '-.,:^;••'4v 
316 S/S. 10 HP, 60 RP;i explosion proof or • • '• . •/••-:"'<^^' 
TEFC iiiotor. . : •• •' ' * l ^ ' 

•3. Formulation tank rec i r cu la t i on cooler , .316 S/S, ,>. ,'>%? 
• • 300 ft*^. • . : . : . '%..0! ' '^: 

.- • • ' • • • . ' • . : r - : - v ^ ^ -

4. Pressure loaf f i l t e r , 7 5 ps ig . 316 S/S, paper ' . ' ' ^ • ' ^ ^ 
f i l t e r Medium , Sparkler 330-12 or equal. -. .''•^"i;' '^? 

" ' . ' • . " - - • ' • - ft^^W'" 
5. Forpwilation tank pump, 304 o r .3 l6 S/S, 50 GPM •'. '^Sf'^ 

75 psifj head. . • . .•:, w»?J 
'•-'. ^-wi.'iCs. 

6. Packaging hold tank, 304 S/S. 4500 gal lon - ,.• - - . • • • • ' I ' ^ ^ ^ ^ ; ' 
' capac i ty , ba f f l ed . ' • "• '-^.V'l.jiv 

• . • - • • • • ' . • ..'--•• : - - ^ ? 4 ^ -
7. Pacbvjing hold tank ag i t a to r , .304 S/S, 10 MP. . ' ' v ' ' l ^ i ' 

60 RPM niotor TEFC or explosion proof motor . ' " ' " " t ^ 
. . . • • • • % ' . 

Waste System • ' l ^ i ^y ' 

1. Haste hold tank, 3000 na i l on 316 S/ i . ba f f l ed . • *Nvj|r-

2. Waste hold tank ag i ta to r 315 S/S. 10 HP, GO RP!1, . .. ..̂  ••••""..';;M-
explosion proof or TEFC motor. 

3. Waste hold tank pump, 316 S/S 50 GPH. 
... ..-vvJlw-

Rc f r ipc ra t ion System . . . . .. *i''!vl-» • 
- - • • •••.--.-^iv'-J^-V 

1. Brine storage tank G/S. 15,000 ga l . atmospheric ' i f i l ^ t ; 

- pressure. • . • { i ^ 

2: 2 ea. br ine rec i r cu la t i on pupips C/S. 700 GPM .:.-.'^?^" 

3. Rcr r igora t ion u n i t , 150 tons for 0°F br ine,AT= -/'.^li^f 
•. . - ' t i . ^ ' / . 

. ' • . ' ' . * » » ? - -

4. Rcfri<)Oj-ation system feed pump, C/S. 700 GPH • C'iiEftfV 

5. / l i x ing cductor, C/S ..'.'•'t*^^ 

'•'Z'ji^: 

• *v . - . • ' - . - - I - r > - ' " i ' w v 
> . ' • ' • . . " I . • . .'. ".^*-Si;-liV' 

-V-.-.- . • •-• I - . . . . . .t'iiy'r 
. . _ • .:•• ' . ' t f . f 
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V I . .Raw Hatcr ia l Storage E ' ••'AW' 

1 . Slurry storage tank, 0,000 gal lon capacity --.-J-ff^C' 
C/5 W/ l i . i inn o f ! ' • . . • - f e ^ r i ^ . : .̂m^w ( a ) ' Stcbhins f i l t e r acceptable for'lJaOCl -yiH^S^' 

(b) Cunnilcd Prccrcnte ' ':-.'J.^,;^W 
. '••.••^•-•M'.y.J^' 

• . ; : • ; - - : • . « ' . . • • 

.2. Mixing cductor, materials: - . • ' ."V?^K'' 
(a) li,istalloy "C". (b) 316 S/S. (c) 317 S/S . ;.:-,• -J^;?^ 

-. (d) titanium, (e) TEFC lined, (f)saron lined. :. • • i'/̂e-teji-
f ' lIT r-'.T * . ' • ' = ' . ' ' . . ' : ' • ' •d i ' , . 
I .»M I . I , . ' . . . i . . . * . . , . i i ...-,-...• ^AftV. 

- • • ' . . . ' . ' . V t -i.'-K-'tft'ru"-' 

. . . . ' S . . . J . .* 

.3. 1 on. Unloading Piimn 100 GPM,'materials: . • ^ : ^ ^ •U^K«^\' 
(a) lUiMal loy "C" ' ^^^ " " ^ 
(h) Teflon IJlock pump . . . '. .if-iT-5? !̂. 
(c) Al loy 20 • -. . •• • • - 7 ' ^ i -

• . (d) Cast 315 S/S . , = : -V/^v^^* 
' • • . > - ' v . ' - ; * . -

. ' . • • • • • ' . • . . • • : • • • . ^ - ^ • - • • : : ^ ^ ^ -

Vn. . Of fs i tes --^. -. .• - . — y . - ' V^ -̂̂ Ajf 

1 . Cooling tnv/or 1000 GPM- 5.0 X lO^ BTU/hr -SijS" 
capacity model 365-101 marley • :*'iv'i'''i?' 

2. Pond • . ,̂ :̂̂ ijj.: 
200_X 200 r. 5 = 7,407 yd. ̂  • •.••..' i Z 

27 . . . •. > 1 ' 
• • " • - • - " ^ K ^ " . 

3. 450' of Rail Track * one swi tch. " ;-%:>̂ :;'̂  
Switch .1,000 " ...Sff-;? 
450' of track J . V ) 0 0 .'^^JtV-

2 6 . 0 0 0 • ' : - ^ 

4. Ef f luent Pumps at pond • -I'.-•.'•'«v 
- . . ' ' • • " ' . ' • ' ' - . i ' - . -

IIOTE; Pumps in areas 1, F l , 111,17, i VI to he equippod '.-l/rlouble . ..•."vi^j^ 
. intern.-il i-ii:rhi-rniciil seals W/ water f l ush , 'J.iter f lush to be • " ycfi;--
motered wi th small v/ater Rotomoter. J •^-..• i l -" 

. - . • • • y ^ _ 

• - • . . . • • . - . . ' • . . - ; ^ - V 
. • .• . . - . • - ^ , * . . ' r 

• ' . ' • ' • . • • - ' ' ^ 

- '•• ' . i -K'-

- - " - • • A j \ 

• ••o- • - • z m 
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-•. (PMHtP EXHIBIT "P" 

E. 1. DU PONT DE NF.MOURS S COMPANY 

WILMINGTON. DELAWARE ISSSB 

BieCHCMICALS OEPAR-rMCNT 

Ktm Raymond A. G u i d i 
V i c e P r e s i d e n t H a n u f a c t u T i n f r 

s Engineer ing 
Vertacf I n c o r p o r a t e d 
Clark Towor Bu i ld ing 
S u i t e 2900 
Moiaphis, Tennessee 36137 

December 19, 1974 

Dear Mr, Gu id i t 

Du Pont p o s s e s s e s t e c h n i c a l i n fo rma t ion r e l a t i n g to 
p r o c e s s e s , i n t e r m e d i a t e s , and waste s t r eams i nvo lved i n 
the p roduc t i on of mcthomtil (Technical I n f o r a a t i o n ) , and 
wishes to d i s c l o s e t h i s i n f o r n a t i o n to V e r t a c . We propose 
an Agreement on the fo l l owing termst 

1 . Technica l Information d i s c l o s e d by Da Pont t o 
Vartttc and duaiyncited i n u x l t i n g to Lti c o n f l u d n t i a l , s h a l l 
be main ta ined c o n f i d e n t i a l by .Vertae fo r ten (10) yea r s 
from the d a t e of t h i s Agreementf e x c e p t : 

(a) i n fo rma t ion which i s o r becomes 
p u b l i c l y knovn through no f a u l t 
of V e r t a c , 

(b) in fo rmat ion which i s l e a r n e d 
by Ver tac from a t h i r d p a r t y 
e n t i t l e d t o d i s c l o s e i t , and 

(c) in fo rmat ion a l r e a d y known t o 
Ver tac as shown by i t a p r i o r 
w r i t t e n r e c o r d s . 

2 , Vor tac a h a l l no t use for commercial purposes f w i t h 
out p r i o r w r i t t e n pe rmiss ion of Du Pon t , any Technica l lnfory.a-
t i on ob t a ined under the Agreement so long as such i n f o r m a t i o n 
aujit be n a i n t a i n o d c o n f i d e n t i a l , 

OCTTCR T H I N G S FOA h L T i C f t LlVl^l«.. . . . I H M O U O H CMCMISTRY 
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EXHIBIT "P" 

Hx, Raymond At G u i d i 
V i c o P r e s i d e n t M a n u f a c t u r i n g * E n g i n e e r i n g - 7 

3 . tie l i c o n s o u n d e r any p a t e n t , e x p r e s s o r i m p l i e d , 
l c g r a n t e d by t h i s A g r o o a o n t , 

I f you a c c e p t t h e t e r m s we p r o p o s e , p l e a s e s i g n and d a t e 
a copy o f t h i s l e t t e r and r e t u r n i t t o us. . 

Very t r u l y y o u r s , 

B . X. DV PONT DE llE.HOURS AND COMPANY 

' % 

Vice President & General Manager 
S'i tie Biochemicals Department 

Date December 19, 1974 

ACCEPTED! 

VERTAC, INCORPORATED 

i»y 
/,' ., y^ / • 

Raymond A. G u i d i 
Vico P r e s i d e n t Manu-' 

T l t l o f a c t u r J n g r. E n a i n o o r l n g 

D a t o — - : : . ' ( • ; '•'• ' • ' ' • 7 - / 

^ < f ^ 
/ 

mv^m .'.trrrt.. 
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, ' f = a T A r ^ , I IMC. r Q J SUITE 2-id 

i ^ i . cX««V Al /W ^•^'/^ Ul^L.^ 
INTER-Ofl-ICE CDMHbSPONOfcNCt 

/ E R T A C , • 5100POPI.AR 
MEMPHIS. TN 38137 • 901-767-6851 

0. 
L . E. HARCROW 

'• J . A . MITCHELL 
B. F. McAVOY 

^ ^ W . ' SHACKELFORD 

UBJECT: p^p^^^ Proddct 10 Agreement 

FROM; 

DATE: February 16 , 1977 

C P . BOMAR 

REPLY REQUESTED BY (DATE) 

Attached is a copy of the February 11, 1977 amendment 
to the Product 10 Agreement as signed by DuPont. If 
-you approve of this amendment, please indicate your 
acceptance in the space provided below and return this 
memo to me. 

I 

The. final signed Vertac copy will be circulated for 
your initials later. 

C. P. BOMAR 

CC: R. A. Guidi 
J. J. O'Neill 

A 
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E. ] . DU P O N T DE N E M O U R S S C O M P A N Y 
IHCOtf^OIIATCD 

W I L M I N G T O N , DELAWARE 19898 

ENERGY ANO MATERIALS DEPARTMENT 

February 11, 1977 
MR. JOHN J. O-'NEILL 
EAGLE RIVER CHEMICAL CORPORATION 
C/0 VERTAC CONSOLIDATED 
.5100 POPLAR - SUITE 2414 
MEMPHIS, TENNESSEE 38137 

Dear Mr .-O.'Neill: 

Reference is made to the Agreement between our tv/o companies dated 
June 1, 1975 (hereinafter Agreement) relative to the manufacture of 
Lannateo L Methomyl. It is hereby mutually agreed to amend the 
aforesaid Agreement in the following manner effective July 1, 1976, 

3. COMPENSATION - Delete this Article in its entirety and in lieu . 
thereof insert the following: 

3.• COMPENSATION • 

\. Manufacturing Costs - The manufacturing costs for 
:t 10 are summarized in Exhibit "C", attached hereto 
A. 

Product 
and made a part hereof. All units of consumption (usage per 
gallon) including number of operators are fixed for the 
period of Agreement. It is agreed that EAGLE RIVER may v *, 
adjust costs as follows: 

1. Methylene Chloride - Invoiced monthly at actual 
cost to EAGLE RIVER based on agreed to consumption 
rates. 

2. Utilities & Operating Labor - Costs may be 
adjusted each January 1 or July 1 on sixty (60) 
days' prior written notice to reflect actual 
increases or decreases in costs. 

3. All Other Items - May be adjusted every 
twelve (12) months, effective July 1, based 
on actual increases or decreases in costs pro
vided sixty (60) days' prior written notice of 
the adjustment is given to DU PONT. 

If EAGLE RIVER'S facilities are shut down at 
DU PONT's direction, DU PONT agrees to pay EAGLE 
•RIVER as total compensation standby charges in 
accordance with Exhibit "C". ' . 

ABOOOOl 17526/2 
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It is understood that EAGLE RIVER will stand ready to 
operate the facilities 330 days per year with 35 
days downtime for plant maintenance and. repair. 
However, if EAGLE RIVER'S facilities are unavailable 
for Product 10 production for less.than 330 days per 
year for any cause not directly attributable to 
pu PONT, then DU PONT will not. pay EAGLE RIVER any 
charges for any days less than 330 days per year 
that EAGLE RIVER is unable to produce Product 10. 

It is anticipated but not guaranteed that DO PONT ' ' 
will require EAGLE RTVER's services to manufacture 
Product 10 under this Agreement for a period of 
approximately 24 to 36 months. During the term 
of this Agreement, EAGLE RIVER agrees to manufacture-
other products for DU PONT for a mutually agreed 
upon compensation or maintain, the facility on a 
stand-by basis until such time as DU PONT notifies 
EAGLE RIVER in writing that no further manufacturing 
will be required, DU PONT will continue to make 
amortization payments as defined herein until all 
such payments have been made or the Agreement is 
terminated as provided in Article 5. TERM OF AGREEMENT. 

B. Amortization Payments .- DU PONT agrees to amortize 
a portion of the cost of EAGLE RIVER's facility as defined 
in Exhibit "E", as amended, attached hereto and made a part 
hê reof, including the cost of associated equipment and -the 
installation thereof. The amounts to be amortized shall be: 

1. $1,250,000 - DU PONT will amortize said sum over 
a period of five (5) years, payable in sixty (60) 
successive monthly installments v/ith first payment 
mad(i September 1975. Monthly payments shall be 
equal to an amount sufficient to amor-tize a note of 
$1,250,000 bearing interest at a rate equal to the 
prime interest rate charged by the Firsi: National 
Bank of Phillips County, Helena, Arkansas, or 
ten (10) percent per annum, whichever is lower. 
Each installment shall be one-sixtieth (1/60) of • 
$1,250,000 plus applicable interest on the 
unamortized balance. DU PONT will have the option 
to pay the unamortized balance at any time without 
charge for accelerating payments. DU PONT acknowl
edges and has agreed to EAGLE RIVER assigning its 
rights to said amortization payments as secruity for 
a loan to finance the construction herein covered. 
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2. $72,000 - DU PONT agrees to pay directly,to 
EAGLE RIVER an amount not to exceed seventy-two 
thousand dollars ($72,000) for additional equip
ment that will increase EAGLE RIVER's capacity 
to 1.2 million gallons of Product 10'per year. 
DU PONT will pay the $72,000 over a two (2) year 
period in twenty-four (24) equal monthly payments. 
First payment was.made in June 1976. 

•' • ' . 

C. Add-On Charge - In addition to all other costs, 
DU PONT agrees to pay EAGLE RIVER an add-on charge of " 
$0.50 per gallon for the first one (1) million gallons df 
Product 10 produced in any contract year and $0.25 per ' 
gallon for every gallon of Product 10 produced over thei 
initial one (1) million gallons in any contract yesir. The 
add-on charges are firm until July 1, 1977. Thereafter, 
either party may request annually to renegotiate the add-on 
charges with thirty (30) days' prior written notice. 

All other terms and conditions remain -the same. 

Please signify your acceptance of the above by signing in the space 
provided below and returning the copy marked "WILM. E&Jjd DEPT. COPY" 
to H. E. Burman. 

Very truly yours, 

E. I./DUjPONT OE, NEMOURS AND COMPANY 

BY 

TITLE V. '^sident andtJenWalMohagi^^/ 
TITLE ^ ^ - . "V:ricilo Depanmam ^ . -
DATE 'y:Jt^r.m ̂  A /̂ 77 

ACCEPTED: ' ( / (^ 

VERTAC CONSOLIDATED . C^ 

BY . 'li 
TITLE_; . /j 

DATE , . . 
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EPFECTIVi; JULY 1 , 1976 
EXHIBIT "C," . . ' 

F o r t h e P e r i o d : 7 / 1 / 7 6 - 1 2 / 3 1 / 7 6 . 
Manu fact-J-: .'.Jig C o s t / F r o d u c t 10 

,,1,200,000 g a l l o n s / y e a r c a p a c i t y @ 330 d a y / y e a r o p e r a t i o n ^ . 

'1; .;! RAW W TERIAL USAGE 
-. >.:.;. Slurry {as 100% MTAAO) 
-rt<**'Methyl Isocyanat^ 
• . \ J : t t e t h a r D l 
' Z i : Methylene Chloride 

UTlLI'i 

.USAGE 
: PER 
GALLON 

1.33 . 
0.75 
5.25. 
0.70(2) 

UNIT 

COST 

lES 
'-i- Electxlicity 

.' *.. Steam 
•-•-Water 

...'' Nitroden 
• KatUTil Gas 
• - Sub Total 

. 3 . OPERATING LABOR . 
Operating 
Packaging 

Sub ̂ Total 

4. MAINTENANCE 
Repair Labor 
Maintenance Hat. 

- Maintenance O/H 
Sub Total 

1.72 KWH 
13.10 lbs. 
4.15 gal. 
7.55 SCF 

876 MSCF(3) 

0.1975 

0.02900 
0.00175 
0.00053 
0.00367 
0.81000 

VARIABLE 

COST/GALLON 

$ 

0.13825 

0.04988 
O.02293 
0.00220 
0.02771 

0.10272 

0.08000 
0.08000 

,FIXED 
COST 

PER- MONTH $ 

1,500 
740 
200 

. 450 
710 

3,600 

10,305. 
4,800' 

15 ,105 
I 

4 ,500 
4 ,500 
2 ,000 

11,000 

(1) 
STAND-BV 

COST/MON f̂a ': 

t . 

' t 

ZyiiZi$î  

•• .-••-<*»?•».-

• • ' • • - . r , . - ! i -C ' ; J .~ : - ' 
• • • • ^ - • ' . . • ^ . • . ' : • 

• ' - . . • . f i ' r i ^ • 

Net B i l l & i g 

-450'X''/i-

450. 

2 ,555 :v 

" U. . 

2 , 1 0 0 . r 
• t -

5 . MISCELLANEOtJS OPERATING 
EXPENSE 

Superv i s ion & C l e r i c a l 
Opera t ing M a t e r i a l s 
Laboratory 

' . . Shipping & Handling 
SubjTDtal 

. 6 . •'.; ATttllNISTRATIVE 0/H 
Sub 'To ta l 

7 . - WASTE DISPOSAL ; 
Sxib-Total 

' • TOTAL 

0.00550 

0.00550 

(4) 

So.32647 

3>150 
l ,o5o 
5,250 

900 
1 0 , 3 5 0 ' 

7,140 

.g47-.195 

• 1 • . * • • • * . 

2,1100 

1,838 

3,»938 
• \^r 

' • • • - ) 

4 ,200 - l . 
I , 

1:. 
$13,243 1 

CD 
(2) 

(3) 
(4) 

For d e c l a r e d s i x months (min.) p e r i o d ; charge fo r s h o r t e r p e r i o d s w i l l be n e g o t i a t e d , .y f 
Subjec t t o r e t r o a c t i v e ad jus tmen t t o 7 /1 /76 upon e s t a b l i s h i n g consumption by m a t e r i a l | 

b a l a n c e . 
Monthly consumption. 
It} be b i l l e d a t c o s t from mutua l ly a c c e p t a b l e d i s p o s a l companies , b u t h o t t o e x c e e d , 

$ 0 J 2 8 p e r g a l l o n of P r o d u c t 1 0 . . I 

1 . : 
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EFFECTIA^ JULY 1 , 1 9 7 6 
EXHIBIT "C" 

F o r t h e P e r i o d : 1 / 1 / 7 7 - 6 / 3 0 / 7 7 
NaniifciOLjr' • riq Ccst /Fj o<3iict_ J^. 

1. ,;.00,000 g a l l o n s / y e a r c-.iv,->city @ 330 day /year o p e r a t i o n 

p 

V - ( 
1 . ' • 

• - 1 

t2. 

t . 

' 3 . 

»•... 

' 4 . . 

^ 5 . 

1 

'.t 

1 

i 

RAW MATfiKIAL USAGE 
S l u r r y ( a s 100% HTAAO) 
Methyl ' I s o c y a n a t e 
Methafjol 

.: M e t h y l e n e C h l o r i d e 
-' . ' ' 

USAGE 
PER 

GALLON 

1 . 3 3 
0 . 7 5 
5 . 2 5 
0 . 7 0 ( 2 ) 

. 'UTILIjllES 
E l e c t r i c i t y 1 . 7 2 KWH 
Steamii 1 3 . 1 0 l b s . 
Water^^ 4 . 1 5 g a l . 

• N i t r o g e n 7 . 5 5 SCF 
Na tu r i j l Gas 876 MSCF (3) 

S u b j T o t a l 

OPERATING LABOR 
Opera tviiig 
Fac)caC|ing 

Sub ; tTo ta l 

MAINTENANCE 
R e p a i r Labor 
M a i n t e n a n c e Mat . 
M a i n t e n a n c e O/H 

S u b , T o t a l 

MISCEMANEOOS OPERATING 
EXPENSE 

S u p e r y i s i o n t C l e r i c a l 
p p e r a i l i n g M a t e r i a l s 
L a b o r a t o r y 
S h i p p i n g fi H a n d l i n g 

Sub i lTo ta l 
il 

UNIT 
COST 

? 

0 . 1 9 7 5 

0 . 0 3 P 9 9 
0 . 0 0 3 3 4 
0 . 0 0 0 5 6 
0 . 0 0 3 6 7 

. 1 . 1 3 8 0 0 • 

• 

!. 

VARIABLE 
COST/GALLON 

? 

0 . 1 3 8 2 5 

0 . 0 5 3 3 0 
0 . 0 4 3 7 5 
0 . 0 0 2 3 2 
0 . 0 2 7 7 1 

0 . 1 2 7 0 8 

0 , 0 8 0 0 0 . 
0 . 0 8 0 0 0 

-

-

0 . 0 0 5 5 0 

0 . 0 0 5 5 0 

.FIXED 
COST . 

PER- MONTH $ 

1^500 
740 
200 
450 
9 9 7 

3 , 8 8 7 

• 

1 0 , 8 2 0 
5 . 2 8 0 

1 6 + 1 0 0 

I 

4 , 5 0 0 
4 , 5 0 0 ' 
2 , 0 0 0 : 

1 1 , 0 0 0 

3 ,150 
1 ,050 • 
5 , 2 5 0 

900 i 

10^350 

( 
. STAND-B 

* COST/MONI 

Net- B i l l i 

450 ': 

450 

2 , 5 5 5 , | 

.• 

2 , 1 0 0 ' 

•i 

2 , 1 0 0 

' 1 , 8 3 8 

' 3 , 9 3 8 . ; 

6 . ADHIWiSTRATIVE O/H 
Sub T o t a l 

, - 7 . WASTE-
Sub: 

7 , 1 4 0 

DISPOSAL 
T o t a l (4) 

f 

(1) 
(2) 

. (3) 
(4) 

i i 
' I 

TOTAL $ 0 . 3 5 0 8 3 $An,AZ7 

4,200 

$13,243 

For d e c l a r e d s i x months (min.) p e r i o d ; charge fo r s h o r t e r p e r i o d s w i l l be n e g o t i a t e d . 
Subjec t t o r e t r o a c t i v e ad jus tment t o 7 /1 /76 upon e s t a b l i s h i n g consumption by m a t e r i a l 

ba l ance . . 
Monthly consumption. . 
To bk b i l l e d a t c o s t from m u t u a l l y a c c e p t a b l e d i s p o s a l companies , b u t n o t ' t o e x c e e d . 

$C--28 p e r g a l l o n of P r o d u c t 1 0 . 

li 
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c^Ter/^/iT^ gg^g^ . l f ' ^ ' c ^T" " , ' 

THIS AGREEMENT made and entered into this day of 

, 1975, fay and between E. I. DU PONT DE NEMOURS AND COMPANY 

of Wilmington, Delaware (hereinafter referred to'as "DD PONT") and 

EAGLE RIVER CHEMICAL CORPORATION of Helena, Arkansas, (hereinafter 

referred to as "EAGLE RIVER"). 

W I T N E S S E T H : 

WHEREAS, EAGLE RIVER and DU PONT mutually agree that 

sufficient know-how exists to produce Lannate® L methomyl insecticide 

(hereinafter referred to as Product 10) from MTAAO slurry and methyl 

isocyanate provided by DD PONT and EAGLE RIVER has expressed an 

interest in installing necessary facilities to accomplish this 

manufacture and; 

WHEREAS, DU PONT has expressed a need for Product 10 for the 

time, in the manner, and upon the terms and conditions set forth;. 

NOW, THEREFORE, in consideration of the premises and of the 

mutual covenants hereinafter set forth, the parties hereto mutually 

agree as follows: 

1. flATERIAL AND FACILITIES 

DU PONT will furnish, at no cost to EAGLE RIVER, the required 

•-Iquantity of MTAAO slurry, methyl isocyanate, methanol, coloring agent, 

filter aid and packaging materials necessary to produce, package, and 

label such quantities of Product 10 as DU PONT elects to have produced 

hereunder, subject to the limitations set. forth below. Shipments of 

above raw materials will be f.o.b. EAGLE RIVER's plant near West Helena, 

Arkansas, ̂ •̂ gfilgS?>gorttt3(?t\'!tl̂ SR)?tfa)ê ai'dz-̂ ^ 

. 1 + 
' T^n j ^n^ 

WJLfr 1 E. Gc M. DEPT. C O P Y J 
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velvsJ^^ini|£P^T. DU PONT will be responsible 

for all freight costs incurred, xmless additional charges are incurred 

as a direct result of EAGLE RIVER's delay in xinloading, in which case 

these additional costs will be the responsibility' of EAGLE RIVER. 

The aforesaid materials will be shipped in tjmk cars, tank -trucks, or 

other means as agreed between EAGLE RIVER and DU PONT. Specifications 

for the aforesaid materials are set forth in Esdjibit "A" attached here

to and made a part hereof. 

EAGLE RIVER gueirantees that it will sell Product 10 -to 

bu PONT in such quantities as DU PONT elects to purchase during -the 

term of this Agreement, up to a. maximum rate of the.actual capacity 

of EAGLE RIVER'S facility as defined below. The title to each shipment 

of Product 10 manufactured hereunder shall vest in DU PONT once said 

shipment is loaded for delivery per -the written instructions of DU PONT 

which shall designate quantity, destination and method of transportation 

The Product 10 shall meet DU PONT's specifications as shown on Exhibit 

"B" attached hereto and made a part hereof. All shipments of Product 10 

will be f.o.b.. either EAGLE RIVER's plant or Blackhawk Warehouse, West 

Helena, Arkansas and DU PONT will be responsible for all freight costs . 

incurred. 

DU PONT has furnished to EAGLE RIVER the basic process tech

nology for Product 10 and hereafter, EAGLE RIVER will be responsible 

for converting same into a workable plant design for actual manufacture. 

EAGLE RIVER will install the necessary production facilities as defined 

in Exhibit "E". 

EAGLE RIVER will complete the installation of its facility 

for manufacture of Product 10 on or about July 1, 1975. Uowever, no 

WILM. E. & M- DEPT. COPY 
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penalty will accrue to ei-ther party should -the facility be completed 

later them this date; provided, hovmver, should the facility not be 

completed prior to December 1, 1975, for emy reason including contin

gencies cited in Article 8, then DU PONT shall have the right to 

terminate this Agreement by giving EAGLE RIVER -thirty (30) days' prior 

written no-tice, /Should DU PONT cancel for EAGLE RIVER's failure to 

complete the facilities by December 1, 1975, DU PONT shall not be , ..•' 
. , — • • — • • • , 

required to make any amortization payments as provided in Article 3. 

COMPENSATION, nor shall DU PONT have any otlier obligation to EAGLE 

RIVER due to such termination of this Agreement. EAGLE RIVER will 

submit..monthly reports to DU PONT as to-the progress of the construction 

of ii:s facility for -the manufacture of Product 10 and shall include in 

each such report a revised estimated date of completion. EAGLE RIVER 

will report any changes which will delay the completion date by more 

than thirty (30) days to DU PONT immediately upon learning of such delays. 

EAGLE RIVER will advise DU PONT in writing when the facility is complete 

and ready for the manufacture of Product 10 and such manufasture shall 

commence upon DU PONT's receipt of such unl i fi riit i nn (hrrrnftrr ,̂  î " 

•referred to as the "start-up date"), jit is agreed and understood 

that the design capacity of EAGLE RIVER's facility will be 1141i gallons 

per year, and ninety (90) days after the steirt-up date, EAGLE RIVER 

will advise DU PONT of the actual capacity of its facility. 

2. QUANTITY 

:-"̂ t*iT estimated but not guaranteed -that DU PONT will have 

EAGLE RIVER produce the following amoimts of Product 10 during -the 

initial two (2) years immediately after the start-up date. 

WlLr̂ . E. a M. DEPT. COPY 
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First year ^ 800,000 gallons 

Second year r 800,000 gallons 

DU PONT will furnish EAGLE RIVER each quarter a production 

forecast for the next three mouths and the following three quarters. 

Quantities for the remaining years under this contract shall be such 

quantities as DU PONT elects to purchase. 

3. COMPENSATION 

In consideration of EAGLE RIVER's services to be provided 

hereunder, DU PONT agrees to pay EAGLE RIVER as compensation its 

manufacturing costs described herein plus an add-on charge of $.50 

per gallon for each gallon of Product 10 produced. The above add-on 

^charge i^ firm for the first two (2) years following the start-up date. 

Thereafter, either party may request annually to renegotiate the above 

add-on charge upon thirty days prior notice to the other party. The ., 

manufacturing costs for Product 10 are summarized in Exhibit "C" attache 

hereto and made a part hereof. It is agreed that EAGLE RIVER raay,^ 

adjust costs each calendar quarter effective -the first of January, April 

July, and October, on thirty (30) days' prior written notice, to reflect 

increases or decreases in costs, except for Item 6, miscellaneous j> 

operating cost and Item 7, administrative overhead, which may only be 

adjusted annually, effective January 1, provided thirty (30) days' ̂  

prior written notice of the adjustment is given to DU PONT.jT'Said 

adjustments cannot exceed maximum limits, which will be established 

by mutual agreement wi-thin 30 days following the first 90 days of 

operation, without prior written approval of DU PONTN EAGLE RIVER will 

maintain adequate records to substantiate manufacturing costs and will 

permit DU PONT's duly authorized representative to examine these 

records from time to time. 

WILM. E. & M. DEPT. COPY 
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If EAGLE RIVER'S facilities are shut down at DU PONT'sj 

direction, DU PONT agrees to pay EAGLE RIVER as total cdmpensatioi 

. reasonable stand-by charges, which will be established by mutual/ 

agreement within 30 days. followingTthe'"first 90 days of bperation^ 

An estimate of such charges is summarized in Exhibit "C". It is 

understood that EAGLE RIVER will stand ready to operate the facilities 

330 days per year with. 35 days downtime for plant maintenance and 

repair. However, if EAGLE RIVER's facilities are unavailable for 

Product 10. production for less than 330 days per year for any cause 

not directly attributable to DU PONT, then DU PONT will not pay 

EAGLE RIVER any charges for any days less than 330 days per year 

that EAGLE RIVER is unable to produce Produet 10. 

It is anticipated but not guaranteed that DU PONT will 

require EAGLE RIVER's services to manufacture Product 10 under this 

Agreement for a period of approximately 24 to 3 6 months. During the 

term of this Agreement EAGLE RIVER agrees to manufacture other products 

for OU PONT for a mutually agreed upon compensation or maintain the 

facility on a stand-by basis until such time as DU PONT notifies EAGLE 

RIVER in writing that no further manufacturing will be required. \ DU PON' 

will continue to make amortization payments|as defined under the 

following paragraph until sixty (60) such payments have been made or 

the Agreement is terminated as provided in Article 5 J TERM OF AGREEMENT. 

DU PONT agrees to amortize a portion of the cost of EAGLE 

RIVER'S facility as defined in Exhibit "E" attached hereto and made a 

part hereof, including the cost of associated equipment and the instal

lation thereof. The total amount to be amortized shall be $1,250,000. 

DU PONT will amortize said sum over a period of five (S) years, payable 

in 60 successive monthly installments, commencing on the f j r i^ t day n-F 

- 5 -
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the first month following the start-up dateq which monthly payments 

shall be equal to an amount sufficient to amortize a note of $1,250,000, 

bearing interest at a rate equal to the lowest prime lending rate of 

lending institutions in the area of West Helena, Ac}cansdS/ or ten' 

percent per annum, whichever is lower. Each installment shall be' 

one-sixtieth (1/60) of $1,250,000 plus applicable interest on the* 

unamortized balance. DU PONT will have the option to pay the unamor

tized balance at any time without charge for accelerating payments.. 

DU PONT acknowledges and agrees that EAGLE RIVER may assign its rights -

in said amortization payments to a lender as security for a loan to 

finance the construction herein contemplated. 

DU PONT will have exclusive use of the facility during the 

term of this Agreement whether for manufacture of Product 10 or other 

materials which can be suitably manufactured by this facility, except 

that EAGLE RIVER may utilize the facility in producing materials for 

itself or third parties with DU PONT's prior written approval; however, 

DU PONT will retain preemptive rights so that EAGLE RIVER shall 

immediately interrupt any other production in order to manufacture 

products for DU PONT. During the period that EAGLE RIVER may utilize 

the facility, EAGLE RIVER will pay the amortization and interest payment, 

on a pro rata basis and DU PONT shall be relieved of any such amortizatii 

or interest payments to the extent such payments are made by EAGLE RIVER 

4. TERMS OF PAYMENT 

EAGLE RIVER shall invoice DU PONT twice each calendar month 

for the Product 10 shipped hereunder. Payment of each invoice shall be 

made by DU PONT on the basis of net thirty (30) days after receipt of 

the invoice. The invoice will be structured as shown on Exhibit "D" 

a copy of which is attached hereto and made a part hereof. 

WILf,:. Z C; i.l. DEPirCOPY 
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A--: 
ii'MRM OF AGREEMENT 

• jF • i i ' ' M - ' ' i . . ^ . ' . ' ^ ' " ' ' ^ 

/ i*-MiiV':;i This Agreement shall become effective on June 1, 1975, and 

^sS^k4^"^ haU- continue in full force and effect for a term of five years, 

subject to the right of DU PONT to terminate this Agreement fbr any 

reaoon and at any time by giving EAGLE RIVER six (6) months' prior 

written notice. |}Should DU PONT elect to exercise this right, then. 

ly* EA DU PONT will pay EAGLE RIVER within sixty (60) davs from the date of 

termination the amount remaining to be amortized hereunder and a 

cancellation charge equal to one months* stand-by cost.i DU PONT shall 

have the sole option to extend this Agreement for an additional five 

year period, provided DU PONT notifies EAGLE RIVER in writing on or 

before December 1, 1979, of its intentions to exercise said option 

at which time the parties agree to renegotiate the terms and conditions 

of the extended Agreement. In the event DU PONT exercises said option, 

no amortization payments will be made during the second five year 

term, provided the equipment has been fully amortized as provided in 

Paragraph 3. COMPENSATION. Title to all equipment defined in 

Exhibit "E" will remain in EAGLE RIVER at all times. Upon termination 

or expiration of this Agreement, all inventories of DU PONT-furnished 

raw materials will be returned to DU PONT at DU PONT's expense. 

6. DEFAULT 

Should either party be in default of this Agreement and.the 

other party notify the. defaulting party in writihg>of such default and • 

the nature thereof, then the defaulting party will correct the condition 

causing it to be in default within 30 days of said notice or the non-

defaulting party may terminate this Agreement by giving the defaulting 

party seven (7) days' written notice of termination. Notwithstanding 

WILEl E, 8c M. n'7'̂ T. C O P Y 
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any-thing herein to the contrary, should either party terminate this jX 

Agreement by reason of default of tl\e other, DU PONT shall continue to 

make amortization payments as provided in Article 3. COl^ENSATION, but 

DU PONT shall have no other obligation to EAGLE RIVER, 

If EAGLE RIVER should be adjudged bankrupt or.make a general 

assignment for -the benefit of i-ts creditors, or if a receiver should be 

appointed on account of its insolvency, or it should fail to make 

prompt payment for materials or labor, or disregard laws, ordinances or 

other governmental regulations in such a manner that such action or 

condition" limits EAGLE RIVER's ability to perform under this contract, 

then EAGLE RIVER will be considered in default of this Agreement and 

EAGLE RIVER will have thirty .(30) days within v/hich to correct this 

condil:ion or DU PONT may terminate this Agreement by giving EAGLE RIVER 

seven (7) days' written notice of termination due to default by EAGLE 

RIVER. 

7. FAIR.LABOR STANDARDS ACT 

EAGLE RIVER warrants that -the Product 10 -delivered herevinder 

will be produced in compliance v i t h the Fair Labor Standards Act of 

1938, as amended. 

8. CONTINGENCY 

Neither party shall be liable for delays and/or defaults in 

its performance under this Agreement due to causes beyond its reasonable 

control -and without its fault or negligence, including, but without 

limiting the generality of the foregoing, acts of God, or the public 

enemy, fire or explosion, flood, actions of the elements, war, riots, 

eimbargoes, quarantine, strikes, lockou-ts, disputes wi-th workmen or other 

WILM. E. & M. DEPT. COPY 
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labor disturbances, total or partial failure of transportation, failures 

or delays in delivery of construction material, raw materials or 

supplies, acts or requests of any governmental authority or any cause 

beyond its reasonable control, whether or not similar to the foregoing. 

9. ASSIGNMENT AND SUBCONTRACTING 

The rights and obligations covered herein are personal to each 

party hereto and for this reason this Agreement shall not be assignable 

by either party in whole or in part nor shall "either party subcontract 

any of its obligations hereunder without the prior written consent of 

the other party. 

10. TECHNICAL INFOPJ^TION 

The "Non-Disclosure of.Technical Information Agreement" dated 

December 19, 1974, signed by R. A. Guidi, binding EAGLE RIVER to the 

terms contained therein, is attached hereto as Exhibit "F" and made a 

pcirt of this Agreement. EAGLE RIVER shall not disclose, without 

DU PONT's prior written consent, that it is processing Product 10 for 

DU PONT and the nature of this Agreement. DU PONT agrees to furnish 

reasonable technical assistance to EAGLE RIVER at no cost to EAGLE 

RIVER during the testing and initial production campaigns involved 

under this Agreement. The "Non-Disclosure of Technical Information 

Agreement" will survive any termination of this Agreement and will 

terminate or expire in accordance with its own terms and conditions. 

11. TAXES 

EAGLE RIVER shall be responsible for the payment of all taxes 

covering services to be performed, including but not limited to, the 

payment of all applicable taxes covering its employees. All taxes 

which may be levied upon the Product 10 after title thereto passes to 

WILM. E. & IW. DEPT. COPY ' 
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DU PONT, shall be either paid directly by DU PONT or, if paid for 

DU PONT by EAGLE RIVER, such payment shall be promptly reimbursed to 

EAGLE RIVER upon receipt of evidence of payment. 

1 2 . HAZARDS AND INDEMl-ilFICATION 

EAGLE RIVER recognizes that hazards may be involved in 

performing -the services described hereunder. Any information supplied 

by DU PONT concerning processing or handling of- euiy materials is for 

guidance only. The methods employed by EAGLE RIVER in handling these 

materials shall be determined by EAGLE RIVER and responsibility for 

materials used, and handled for the manufacture of products hereimder 

shall rest solely wi-th EAGLE RIVER until said products are loaded for 

shipment in accordance with DU PONT's instructions. EAGLE RIVER agrees 

to take all known and industry-accepted precautions to prevent any 

injury to persons, including employees of EACSLE RIVER and DU PONT, or 

damage to property, including DU PONT's or EAGLE RIVER's property, 

during -the m^mufacture of products hereunder and shall indemnify and 

hold DU PONT harmless against all loss and expense resulting from any 

act or omission on the part of EAGLE RIVER, its agents, employees or 

subcontractors, except to the extent any such loss is due to the 

negligence of DU PONT. 

13. COMPLIANCE WITH LAWS 

EAGLE RIVER agrees that in the performance of the manufacturing 

operations hereunder, as well as in the disposal of amy waste material 

resulting from said operations, it will comply with all applicable laws, 

rules, and regulations, of governmental authority concerned tJierewi-th, 

Should DU PONT be legally implicated on account of a violation of the 

'foregoing provisions, it shall have -the right to suspend operations 

WILM. E. 8c M. DEPT. COPY 
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hereunder until such time as the violation, either actual or alleged, 

Is'resolved; in the event of such a suspension, DU PONT will not incu: 

any obligation or liability hereunder. Further, EAGLE RIVER agrees 

that it is solely responsible for the payment (i}ot reimbursable under 

Article 3. COMPENSATION of any fines, penalties, or other charges 

of a similar.nature (including attorney's fees) arising from EAGLE 

RIVER'S failure to comply with all applicable laws, rules, and regulat 

of governmental authority in connection with its performance under 

this Agreement. If EAGLE RIVER admits to the violation of any such 

law, rule or regulation, or if EAGLE RIVER is adjudicated by a court 

of competent jurisdiction to have violated any such law, rule or 

regulation, and a final judgment entered, and if ainy such violation 

is not thereafter corrected by EAGLE RIVER, -then such violation shall 

be cause for DU PONT to terminate this Agreement under Article 

6. DEFAULT hereof. 

14. RAW MATERIAL AND CONSUMPTIONS AND LOSSES 

diligence in keeping operating losses at a minimum. Maximum con

sumption of raw materials are shown in Exhibit."C" and if the 

consumption for any one (1) quarter is in excess of these maximums, 

then, if requested in writing by DU PONT, EAGLE RIVER will, within 

30 days of the end of that quarter, reimburse DU PONT for such losses 

at -the current DU PONT costs, for said raw materials. 

WIU^. E. 8c M. DEPT. COPY 
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15. REPORTS 

EAGLE RIVER agrees to maintain a complete set of records 

showing, in detail, as requested by DU PONT, quantities of materials 

received, processed, shipped and balance on hand,'and shall submit 

written reports concerning the foregoing at such times as may be 

requested by DU PONT. EAGLE RIVER shall permit DU PONT's duly autho

rized representatives.to examine these records and verify physical 

inventories from time to time. 

16. CONTAMINATION AND RESPONSIBILITY 

EAGLE RIVER shall take all steps necessary to prevent the 

conteuaination of DU PONT's-Product 10 with foreign substances. EAGLE 

RIVER shall formulate and package material in accordance with DU PONT 

specifications» and shall bear the cost of handling, reworking, or 

replacing any ma-terial whicdi cannot be marketed by reason of EAGLE 

RIVER'S failure to meet specifications. 

17. INSURANCE 

EAGLE RIVER shall carry insurance with the following minimum 

limi-ts: 

A. Workmen's Compensation - Statutory; Employer's Liability 

$100,000; 

B, Comprehensive General Liability, including Contractual 

Liability 

o Bodily Injury - $1,000,000 

o Property Damage - $500,000 

Certificates indicating that this insureuice is in effect shall be filed 

with Pleuit Buyer at DU PONT's Houston Plant prior to the furnishing of 

•services by EAGLE RIVER under this Agreement, Such certificates shall 

WILM. E. 8c M. DEPT. COPY 
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•provide that DU PONT is carried as an additional insured and the insurer 

will give DU PONT not less than ten (10) days' advance notice of any 

chemge in or cancellation of coverage. In case «uiy subcontractor^ with 

DU PONT's consent, is employed, EAGLE RIVER shall,provide evidence of 

the S2une coverage in the same limits with respect to such subcontractor 

and provide DU PONT is neuned as a additional insured on such subcontracti 

policies. 

18. INDEPENDENT CONTRACTOR 

The employees, methods, equipment and facilities used by 

EAGLE RIVER shall at all times be under its exclusive direction and 

control. EAGLE RIVER's relationship to DU PONT under this Agreement 

shall be that of an independent contractor and nothing in this Agreement 

shall be construed to constitute EAGLE RIVER, or any of its employees, 

and agent, associate, joint venturer or partner of DU PONT. 

19. ENTIRETY 

This Agreement embodies the entire understanding and agreement 

between DU PONT and EAGLE RIVER covering the sale of the materials here

under, and there are no previous Agreements, understandings, conditions, 

warranties or representations, oral br written, expressed or implied, with 

reference to the subject matter hereof which are not merged herein or 

superseded hereby. No modification of this Agreement shall, be of any 

force or effect unless reduced to writing and signed by the party 

claimed to be bound thereby.. 

WiLM. E. 8c M. DEPT. COPY 
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IN WITNESS WHEREOF, the parties hereto have caused this 

Agreement to be executed by their duly authorized representatives as 

of the day arid year first hereinabove written, 

EAGLE RIVER CHEMICAL CORPORATION E. I. DO PONT DE NEMOURS AND COMPAlfY 

=y By : , ^ 

T i t l e T i t l e dQ(^ 

Da te Date 

Wi'LM. E. 8c M. DEPT. COPY 
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EXHIBIT 

SPECIFICIATION OF RAW MATERIALS 

Raw Material Specification 

MTAAO Slurry - pH 
MTAAO 
KCl 

6.0 - 8.0 
7-13% by weight 
17-21% by weight 

Methyl Isocyanate - 98.0%, minimum 
Hydrolyzable chlorides 0.1%, maximum 
Color - NNDTS 

Methanol - 99.85%, minimum 

"Marasperse" CB 7%, maximum HjO 
pH (3% solution) Min. 8.5-9.0 maximum 
Dispersing efficiency 85 minimum 

Methylene Chloride (1) Boiling range at 760MM Hg. 
IBP 39.5"'C DP 40.3''C 

(2) Moisture 0.008%, maximum 
(3) Residue 7.5 ppm, maximum 
(4) Acidity (as HCl) =5.0 ppm, maximum 
(5) Free Halogens - none 

Stabilized with "Amylene" - a mixture of 90% 2-methyl-2-butene 
and 10% miscellaneous pentenes 

WILM. E. 8c M. DEPT. COPY 
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EXHIBIT "B' 

SPECIFICATIONS OF FINISHED PRODUCTS 

Finished Product Specifications • 

Methomyl - 24.0% minimum - 25.0% maximum 
Methomyl assay must be 95% on a solvent free/salt free basis. 

Water - +2% to -10% (relative) to theoretical content 

Color - 80% transmission, maximum 
60% transmission, minimum 

Clarity - Free of suspended or settled solids 

Solvent system should be 90% methanol and 10% water by weight 

WILM. E. 8c M. DEPT, COPY 
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0 RAH NATCRIAt. COST 
I 1,000, 

MANUFAtrrUillNG COST/PRODUCT 10 

000 gala./year Capacity t 130 daya/yaar Operation 

EST. USAGE 
J-gft'eAU-OT 

KAX. USAGE COST PER 
^ ^ 

. o - i ' " 
^ \ J ^ ' 

EXPECTBD COSF MAXtMUM COST * 
VABlABlLli rH?ED VAltiAAtg fYxEO STAMD-BT 
^OJTyOAll. COST/CAL ttyi/CSSL COST/CAI, COST/aUf 

S l u r r y (a* lOOt HTJU^O) 
Raw M a t e r i a l 11 
F o m u l a t l n g Agent 
s o l v e n t 

WTIUTIES 

1.37 Lb. 
.fiS Lb. 

5.17 Lb. 
.68 Lb. 

1.72 KWH 
6 .61 U>». 

1.30 Lb. 
.70 U>. 

S.2S Lb. 
.70 Lb. 

e l e c t r i c i t y 
Steam 
wa te r 
NitEogen 

OPtRATIWC LABOR - 4 Op«catflre/ShA£it'^. 

HITROGEW SySTEM BENTJU. 

ROUTIHE MAIHTENAHCE 

A. Repair Labor 
B. Materials 
C. Kaintenance Overhead. 

Sub-total Routine naintenance 

HISCELtANEOUS OPERATING 

A. Superviaion I Clerical 
B. Operatlne Hateriali 
C. Laboratory 
0 . Shipplnfr and i l and l ln? 
e . Waste t n c l n e r a t i o f l . 

S u b - t o t a l Hlsce l l aneouB OpcTatin9 

JtflMIHlSTRATIOll OVEluiEJUi IGeneral P l a n t Overbcad ITaxei , I n e u r a n c e , 
, P l a n t HgmC. S a l a r i e a , Eng. S a l a r l o s t E x p e n e e . e t c , ) i Legal and 
Aud l t r T r a v e l CKpenseai Wage and Employee B e n e f i t Adn. Expenoeat 

. and Mlsce l l aneoua A d n l n f t r a t i v e e x p e n s e s . ] 

.21 

.029 

Cost/callon - - ^ 8 J 6 « \ 

4 ^.a}7« .0171 

,_ 'J .0680 — > .0680 
O y ^ 2. .0150 .niso 

"iOeoo^.' 
—B886 

.1204 

.0110 

.002!) 

.ais2 

.03SS 

'.CEiC 

.0742 

.1496 

.1496 

.0322 

.003B 

.0022 

.0011 

.0413 

— 
-0-

.0107 

.0016 

.0007 

.0002 

.0154^ 

7 
.2760 

.0048 

.1496 

.1496 

.0322 

.00)8 

.0022 

.0031 

.041) 

-0-

.0107 

.0038 

.0007 

.0002 

.0164 

.2760 

.0048 

—. . 
-0-

Net Billing 
-0-
-0-
-0-

Het. Blee. .. 

C ^ 
13.00 

.2709 .5554-, 

.1204 

.0110 

.0029 

.0162 

.OISS 

.0742 

.5554 

- 0 -
- 0 -

41.00 

41.00 

CX 
o o 

Q . 
L J L I 

o 

,'̂ Q+ 4J 
ui 

Z' -? 

" - » ^ ^ ^ . t \h 

* Maximum consumptions. Maximum Cost and Stand-3y Cost are best estimates at time 
of contract execution and will be mutually agreed upon based on actual experience 
within t h i r t y (30) days following the f i r s t ninety (90) days operations. 

ABOOOOl 17526/23 



Fixed Cost* ($/month) 

Conversion cost (variable) 
($/gallon) 

Amortization ($/month) 

Stand-by cost ($/day) 

EXHIBIT "D" 
INVOICE PROCEDURE 

2 times per month 

2 times per month 

1 time per month 

1 time per month 

^Regardless of production rate 

WILM. £. 8c M. DEPT. COPY 
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10. 50-;GPM bleach pump, hi silicone iron. 

WlU4.:ll,8tM: DEPT. COPY 

"'ZWr-

EXHl-niT " E " . . 'V... 
' • ' -. EQUIPMENT LIST - PItODUCT 10 /.'.'v-.r: 

. . •' . — " • • . - . . V , . 
.". •.. . V -

". . .. »i...iri 

• . . . . • : C-'.-v^^-:^ 

•i •.• ^ • • • • • • • ; ' . ' : > ^ i : ^ 

•1 ••• • . . . . : . ; - r < ^ 

• , R-1 Sys torn • . :f-(l^ 

• • • • • " • • : - j % 
1 . 1 Oil. 'iOOO (Jill Ti/l. rodctor , f u l l vacuum rated • ••• <.i-: 

• • • , wi th -I'S-JO IIP ^jccir 1)0/ at 60 RPM, filas.s 1 i.ncd . ' . ' - ^ ' ^ 
l i a f f l c tl ' i ' i i t .a tor ;< l ip/ lcg ft in lcrnaV, stcoui - -; . • ••'^•;-^^t 

• .' i(i.ii"«jCJ*, I;:<KIO of a) loy"20 or to r ion l ined steel ' ' . • \^ \^ ' ' ' '1 
. ' , niotor Lo 1)0 TEFC or c/.nlosion proof. - .• -v*̂ V1 -̂v-i% 

2. l e a . 500 <).->l Ion d i s t i l l a t e hojd tank. C/S., f u l l ' .'..t:^-
vacuum ra lu t i . ' . -'.V,** 

3. 1 ea. R-1 reactor discharge punp 100 RPM, 316 S/S.. •'- .; . - : J ^ v 

• • .:"-;>i;v 
• ^ 5-;-y 

4. D i s t i l l a t e hold tank pump, 304 or 316 5/S, 30 GPM. . •. 

5. R-1 o'licad condenser, water cooled, f u l l y îcuum ' - , . . . , - . •• ;^ ;-.-..4.-;i.-w 
ra ted , 30''. S/5, 31u S/S. or KArbnte. 5-:0 f t . 2 . ; • . ' .;" ^='.v;'>l?<; 

6. R-1 stoani .jot surface condenser ISO." ra t i ng t.ul>e 
s ide. 316 i i /S, 300 f t 2 . • 

7. 2 st.icjc sLoani j i i i , C/S 335 Ibs /h r non-cnndonsihlos 
at 90 ima i ir i ,<^50^bs stenm/j^r 115-i;J5 supply d i s - . 
charying acjainst 1 psicj back pressure. " ... "'*''•; 

0. 6000 nal lon steam Str ipper , 30-1 or 316 S/.S H/steam " '.' *' .'..'"v-'Vrt*.**, 
sparger c o i l , ba f f l e f. ag i ta to r 1-.730 GP;-'. S/S Piimp, y ' - ' 'ml i^^: 

9. 6000 gal lon bleach tank, bleach res is tant 'J^r ick -U 'v . 
- l i ned . • - . . • ; . -nV-̂ --

ZZii. 

11. Fume burner, C/S. '̂  • . t->'.f,. 

12. Extract hold tank, 3000 g a l . 316 S/S. 

13. Extract hold tank pump 100 GPM, 31-6 S/S . . ^U'«> 
''^p 

'.;-r • 
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' • . . - •• .-;v,-.-^ 

• , ' -:-i''.'<74'.' 

. . -• •>:Mrf ' ' 
* . ' l ' l . ' . * 

• '•• • ' • . • ' . ' ' . ' ^ > ' - - ^ f i 

" , \ 1 . 1 ea. -lOOO gal glass l ined reactor 25-30 IIP . - ^ V ' ^ j ^ ; 
• • TTFC or explosion proof ruitor W/<|f;ar hfu Cl P.Pfl • "•'^l..,^'^ 
;''- atjif.,-^Lor. Class l ined ba f f l e f. ag iLatnr ; d i i j / I o g , ;v):./r* 

I.' f \ . 
lo be Al loy tO or t e f l on l ined stce l ;ves5el Lo be . . . , , 
f u l l vucuur.i ra ted. - - • ''ifi\.^-

1 ea. re f lux condenser, 800 f u - , f u l l vacuun ". -, ••.'.'•'̂ X* 
rated, , s in i j le ptiss on tube s ide, v/ater cooled, •. V'ii^^*-
75 psif) rated on shel l s ide; mater i . i ls of con- . . • t.;'.':/-••>-
s t rucUon: (a) 30' rs/S (b) 316 S/S(c) n ick le •--*..n-?>. 
(d) karbate. 

3. 1 each 300 gal lon drop tank, 301 S/S, atmospheric • .^';;j-^y; 
pressure. • :T-*'--'?i" 

• • • ' - [ ^ i ^ : 
4. 1 ca. brine cooled tail condenser, 316 S/S full ." : -.•.-•.:'. 

vacuum rated tube side, 75 poynd rated shell side . .-'•.- ' -'}î  . 
shell side, 100 ft2. .. ' - ' . %>• ̂ ^^^-

. . . • • .A i - ' i .T 

5. 2 stage lli-̂ .vey or Karbate (acid res i s tan t ) steam • •:. •.''•.,^-'-
. jet , ?2n pduivis/lir non-coiv.)ensiblos at 90 ntn '" v-;.-*J(. 
nn, 1150 l l r , sleapi/hr 115-125 l b . sleani supply, '- X lv? ' 

•against back pressure 1 ps iy . ••.••'.•• 
;.»-

6. 1 ea ?00 f t2 Karbate surface condenser 150 pounds •-.:'* 
pressure f;ii tube s ide, ?5 pound prcssurrj on shel l ' . .'':i.l'Z 
s ide, s ingle pass oa tube-s ide. 150 f t - . - . ;'.'"S.'-V̂ ' 

". • . . . . ' . ' ' i i ^ ' : . 
7. 1 ea. vacuum receiver i decanter, 2000 gallon - . ...-'^'H 

ilaterials: (1) chemical glass, (2) bter glass, " • ' • ' ' i ^ . i 
(3) 30'1 S/S, (4) 316 S/S " . O^: 

",'• 

m̂ 
0. 1 oa. atjiiosphoric receiver-decanter, 2000 gal lon .̂ .̂ •.Y.-jH? 

materit i ls const ruc t ion : (1) Derakane p l a s t i c , (2) "'T " ' i ' 

• j ' - r . 
Atlac 2Pj'i p l as t i c (3) beer glass (4) chomicol glass 

9." R-1 reactor discharge pump, 100 GPH, 301 or 316 S/S .'.''I'lvW 
•. .. '•'•Vv 

10. Decanter.pump, 316 S/S 100 GPM • ' •-'ViT; 
. > t i ! » 

.-.•y-...'..V: 

' *':'.. \ 

t i . :•• • 
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* . . , - • 
— . , ' • "l * 

. . . • • ' -.- i - : ; 
. » • » • • • • • - •. . - v 

- •• • ; . . - J - . 

• .»l' i ' l 
• - • • . ' • , ^ • 

•• • . . • • V : : > . 

formulat ion ?. Packa<iinn System -.-'J.'*'-.^ 
' • : ' • . ' • : ' •" : ^ ^ ! ^ i . 

V - 1 . 1 ca. fonnulat ion tank 2000 g a l l o n , ba / f l ed , • :'*.ki-4'*' 
\ \ '• 30 ;̂ S/S. . - . . • . . ' - ' f ^ ^ , 

• ,'• M 

->" 

2. 1 ca. formulation tank ag i ta to r 301 S/S 6r . 
310 S/S, 10 HP, 60 RP;i explosion proof or "• 
TEFC motor, . - • ' ^ ^ f i i 

3. Formiil.ition tank rec i r cu l a t i on cooler , .316 S/S, '. •'•^»'' 
300 f t 2 . - • - • .v'>5 

!-/ast& System 

1. Waste hold tank, 3000 gal lon 316 S/S , baf f led 

1. Brine storage tank C/S. 15,000 ga l . atmospheric 

-.<• 
^ ' WILM. E. & M. DEPT. COPY 

1 . Pressure leaf f i l t e r , 7 5 ps ig , 316 S/S, paper . .,, 
f i l t e r Medium , Sparkler 330-12 or equal. ••••'V 

" • "• ' • • * ^ i ^ ' 

5. rorru i lat inn tank pump, 301 or-316 S/S, 50 GPM -.j^'?/. 
75 psii j head. . . . - -'^^V 

6. Packaijing hold tank,. 301.S/S, 4500 gal lon • ' < • ..•:,'•••^.i-p 
capaci ty, ba f f l ed . " ' ^ . Vf J.-. :ii,<!' 

.- . • •'• i . ' > ' r i ' \ \ 

- , « . j • »j^x 

7. Packarjinq hold tank a g i t a t o r , .301 S/S, 10 IIP, • - ^ i ^ ; 
60 RPM motor TEFC or explos'ion proof motor . ' • '̂ f:i:-v, •"\}:K 

2. Waste hold tank ag i ta to r 315 S/S, 10 MP, GO RP!1, "'• V:-"Vî J% 
explosion proof or TEFC motor. .:. •'S-i,),'ji 

• • ' ' i . ' '̂. i' 

3. Waste hold tank pump, 316 S/S 50 GPM. " ••'>#:-

•Refrigeration System . . . . . -.-."Vl-'̂ lv 

' pressure. :.:..,r" 
': .• V > : 

• ' J 

2: 2 ea. brine rec i r cu la t i on pu'pips C/S. 700 GPM . "v'T?' 
• •••.'*4;->yp 

3. Refrigeration unit, 150 tons for 0°F brine,AT= ' J I * ^ 
• n - f 

. o •;.i5?'-1. Refri'jeration system feed pump, C/S. 700 GJ'H •'."̂ î  

5, Mixing cductor, C/S . '.-'̂'•̂  
- . • . 'y^^-
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I-. 

I .> / I . .Rav/ r.aLcrial Storage I 

1. S lur ry storage tank, 3,000 gal lon capacity 
C/S l l / I i n i n g o f : 

(a) Stel)i)ins f i l t e r acceptable for'flaOCl 
(b) Gunnited Procreate 

2. Mixing cductor, mater ia ls : 
(o/ i i . is ta l loy "C" , (b) 316 S/S, (c) 317 S/S 

•. (<'.) t i tan ium, (e) TEFC l i ned , ( f )saraf i l i ned , 
i.'or ;-vc. 

1 ea. Unloading PMIMO 100 GPM, mater ia ls ; 
(a) l i . .r.tal loy "C"" 
(h) T/.'flon I'llock pump "• 
(c) A l l o y 20 
(d) Cast 315 S/S . . • 

. . • • < . • 

•• . i - r ' l - i ' 

• • . • • ; : i « . r 

v-. •.-' 

. " • • ' < J • -

^^. 
- •'•'- • . • , < • ' 

^ 

VII . . O f fs i tes 

1. 

2.-

Cnoling tower 1000 GPM- 5.0 .X lO-̂  GTU/hr 
cariacity model 365-101 marley 

Pond 
200 :: 200 r. 5 = 7,107 yd.^ 

27 

150' of Rail Track •̂  one swi tch. 
Sintch .1,000 
150' of track J . V ) 0 0 

26.0Q0 

Effluent Pumps at pond 

T 
HOTE: Pumps in areas I , I I , H I , ! ' / , & VI Lo he equipped W/double 

. intern. i l Hf?rh.ininal seals W/ wa(;x:r f l u s h . '.Liter f lush to bo 
inctered i/i Lh small v<ater Rotomoter. 

V I I I . Drawings 

DRAWING NUMBER 
1 0 - 2 0 1 
10 -202 
LN-02 . 
1 0 - 0 0 1 • 
10-002 
1 0 - 0 0 3 
10-004 

TITLE 
E q u i p . L a y o u t P l o t P l a n 
E q u i p . L a y o u t P r o c e s s B ldg . 
P r o c e s s Flow Diagram 
E n g i n e e r Flow Diagram 
E n g i n e e r Flow Diagram 
E n g i n e e r Flow. Diagram 
E n g i n e e r Flow Diagram 

WiLM. 
E. & M : DEPT. COPY 

. V'^i-i"' 

• • • • - p -

.;' H 

v.,'.jir -
• ' I . j - . - e 

• •••- .-iV 

-•-*'-!!*'i..v 

.••y-nir 
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• • - ' < " • E X H I B I T " F * 

E.' I . DU PoNT DE N E M O U R S S C O M P A N Y 

W I L M I N G T O N , DELAWARE 19898 

BIOCHEMICALS ocpĵ RTWENT Decembef 1 9 , 1974 

Mr. Raymond A. Guidi 
Vice President Manufacturing 

s Engineering 
Vertac, Incorporated 
Clark Tower Building 
Suite 7900 ^ 
Memphis, Tennessee 38137 ^,^and/or its affiliates, Vicksburg 

Chemical Company and Eagle River 
Chemical Company (hereinafter 

Dear Mr.. Guidi : \ "Vertac"). 

Du Pont possesses technical information relating to 
processes, intermediates, and waste streams involved in 
the production of methonyl (Technical Information), and 
wishes to disclose this information to Vertac^ Wo propose^ 
an Agreement on the following termst 

1. Technical Information disclosed by Da Pont to 
Vertac and designated in trriting to be confidential, shall 
be maintained confidential by Vertac for ten (10) years 
from the date of this' Agreement, exceptt 

(a) information which i s or becomes 
publicly known through no fault 
of Vertao, 

(b) Information which i s learned 
by Vertao fram a third party 
enti t led to disclose i t , and 

(c) information already known to 
Vertac as shown by i t s prior 
written records. 

2, Vertac shall not use for commercial purposes, with
out prior written permission of Du Pont, any Technical In forma' 
tion obtained under the Agreement so long as such information 
must be maintained confidential. 

« c ft M DEPT. COPY 

BETTER T H I N G S FOR BETTER LIVING . . . T h n O U t S H CHEMISTRY 
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EXHIBIT "F" 

M r . Raymond A . G u i d i 
V i c e P r e s i d e n t M a n u f a c t u r i n g 6 E n g i n e e r i n g - 2 

3 . No l i c e n s e u n d e r a n y p a t e n t , e x p r a a s o r i m p l i e d , 
i s g r a n t e d b y t h i s A g r e e m e n t . 

I f you a c c e p t t h e t e r m s we p r o p o s e , p l e a s e s i g n a n d d a t a 
a c o p y o f t h i s l e t t e r a n d r e t u r n i t t o u s . 

Very truly yours, 

£ . I . DU PONT DE NEMOURS AND COMPANY 

By 

"k 
Vice P r e s i d e n t & General Manager 

T i t l e Biochemicals Department 

D a t e December 19 . 1974 

ACCEPTEDt 

VERTAC, INCORPORATED 

, / 
By 

Raymond A, G u i d i 
v i c e P r e s i d e n t Manu-

T i t l e f a c t u r i n g e E n g i n e e r i n g 

D a t e ^ - ' •".•: ' ' f ' ? - ^ 

. > ^ , c / 

••*'.. 

WILM . E. & M. DEPT. COPY 
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E. I. DU PONT DE NEMOURS 51 COMPANY 
INCOWPOIIATCO 

WILMINGTON, DELAWARE 19898 Ki:,Ci:.i*/h.! • 
ENERGY A N D MATERIALS D E P A R T M E N T 

November 24, 1976 

MR. JOHN O'NEILL 
EAGLE RIVER CHEMICAL CORPORATION 
C/0 VERTAC CONSOLIDATED 
5100 POPLAR - SUITE 2414 
MEMPHIS, TENNESSEE 38137 

Dear Mr. O'Neill: 

Attached for your review is a draft of an anendment to oot June 1, 
1975 agreement that should cover the various change* we have 
discussed over the past several months. 

Please let me Icnow your coroinents. 

Very truly yoursj 

'HENinr E. BURMAN ' 'HENRY E. BURMAN 
PURCHASING AGENT 
CONTRACTING SECTION 
EQUIPMENT AND SUPPLIES DIV^CSIQN 

HEB/pjj 
Attachment 

There's a world of things we're doing aoiiMMne aboi* 

f :..f.-.;!. - - -'UfZ 
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tM.uii - " DRAFT -- •• mm "'"'" 
E. I. DU PONT DE NEMOURS 5 COMPANY 

INeORFOPATID 

WILMINGTON, DELAWARE 19898 

ENERGY AND MATERIAl^ DEPARTMENT 

MR. JOHN J. O'NEILL 
EAGLE RIVER CHEMICAL CORPORATION 
C/0 VERTAC CONSOLIDATED 
5100 POPLAR - SUITE 2414 
MEI4PHIS, TENNESSEE 38137 

pear Mr. O'Neill: 

Reference is made to the Agreement between our two conpanies dated 
June 1, 1975 (hereinafter Agreement) relative to the manufacture of 
Lannate® L Methomyl. It is hereby mutually agreed to amend t̂ e 
aforesaid Agreement in the following manner effective.July 1, 1976, 

3. COMPENSATION - Delete thia Article in its entirety and in lieu 
thereof insert the following: 

, \ 3. COMPENSATION 

A. Manufacturing Costs.- The manufacturing costs for • 
Product lO are summaurized in Exhibit "C"', attached.hereto 
and made a part hereof. All units of constmption (usage per 
gallon) including number of operators are fixed for the 
period of Agreement. It is agreed.that EAGLB RTVER may 
adjust costs as follows: 

1. Methylene Chloride - Invoiced monthly at actual 
cost to EAGLE RIVER based on agreed- to consumption 
rates. . 

2. Utilities & Operating Labor "• Costs may be 
adjusted each January 1 or July 1 on sixty (60) 
days' prior written notice to reflect actual 
increases or decreases in costs, 

3. All O^her Items - May be adjusted every 
twelve (12) months, effective July 1, based 
on actual increases or decreases in costs pro
vided sixty (60) days' prior written notice of 
the adjustment is given to DU PONT. 

If EAGLE RIVER'S facilities are Shut down at 
DU PONT's direction, DU PONT agrees to pay .BAGU|. ^ -^\. 
RIVER as total compensation reasonable »t4nd«*b̂  
charges, which will be establishad liy mutual . ] . • / ' 
agreement within thirty (30) days following the 

There's a wnrir i of thino«' wp'rp rfoiprj «T,rr,<»«hinri »h«<«» 
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first ninety (90) days of operation. An estisMte 
of such charges is summarized in Exhibit " C , It 
is understood that EAGLE RIVER will stand ready to 
operate the facilities 330 days per year with 35 
days downtim.e for plant maintenance and repair. 
However, if EAGLE RIVER's facilities are unavailable 
for Product 10 production for less than 330 day* per 
year for any cause not directly attributable to 
DU PONT, then DU PONT will not pay EAGLB RtVER any 
charges for any days less than 330 days per year -
that EAGLE RIVER is unable to produce Product 10, 

It is anticipated but not guaranteed that DU PONT 
will require EAGLE RIVER's services to manufacture 
Product 10 under this Agreement for a period of 
approximately 24 to 36 months. During the term 
of this Agreement, EAGLE RIVER agrees to manufacture 
other products for DU PONT for a mutually agreed 
upon compensation or maintain the facility on a 
stand-by basis until such time as DU PONT notifies 
EAGLE RIVER in writing that no further manufacturing 
will be required. DU PONT will continue to make 
amortization payments as defined herein until all 
such payments have been made or the Agreement is 
terminated as provided in Article 5. TERM OF AGREEMENT. 

B. Amortization Payments - DU PONT agrees to amortize 
a portion of the cost of, EAGLE RIVER's facility as definM 
in Exhibit "E", as amended, attached hereto and made a part 
hereof, including the cost of associated equipment and the 
ins-tallation thereof. The amounts to be amortised shall be;. 

1. $1,250,000 - DU PONT will amortize said sum over 
a period of five (5) years, payable in sixty (60) 
successive monthly installments-^wi^th first payment 
made September 1975. Monthly payments shall be 
equal to an amount"" sufficient to amortize a note of 
$1,250,000 bearing interest at a rate^-^oual to the 
prime interest rate charged bv the. First-Nationa^^^ 
Bank of Phillinfi Cnuntv. H«>1 *»nii 1-arlfa^im^^^ftr 
ten (10) percent per annum, whichever is lower,i 
Each installment shall be one-sixtieth (1/60} of 
$1,250,000 plus applicable interest on the 
unamortized balance. DU PONT will have the option 
to pay the unamortized balance at any time i^thout 
charge for accelerating payments. -DU PONT acknowl
edges and has agreed to EAGLE RIVER assigi^ing^its 
rights to said amortization payments as secrui^ for 
a loan to finance the construction herein coTiared. 

AB0000065792/4 
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2. $72,000 - DU PONT agrees to pay directly to 
EAGLE RIVER an amount not to exceed seventy-two 
thousand dollars ($72,000) for additional equip- la
ment that will increase EAGI£ RIVER's capacity *3\s<Ŝf'̂  
to 1.2 million gallons of Product 10 per year. 
DU PONT will pay the $72,000 over a two (2) year 
period in twenty-four (24) equal monthly payments* 
First payment was made in June 1976> (ifi{U. 

C. Add-On Charge - In addition to.all other coBts# 
DU PONT agrees to pay EAGLE RIVER an add-on charge of 
$0.50 per gallon for the first one (1) million gallons of 
Product 10 produced in any contract year and $0.25 per 
gallon for every gallon of Product 10 produced over the 
initial one (1) million gallons in any contract year. The 
add-on charges are firm until July 1, 1977. Thereafter, 
either party may request annually to renegotiate the add-on 
charges with thirty (30) days' prior written notice. 

All other terms and conditions remain the same. 

Please signify your acceptance of the above by signing in the space 
provided below and returning the copy mariced "WILM. E&M DEPT. COPY* 
to H. E. Burman. 

Very truly yours. 

ACCEPTED: 

VERTAC CONSOLiDATED 

BY 

TITLE_ 

DATE 

DE NEMOURS AND COMPANY 

" O 

5̂ '' 
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E:&IBIT " C 
EFFECTIVE JOLY I , W H 

HanufarL'!- t.iq C o s t / r r o d u c t 10 .-. .-
1,200,000 g a l l o n s / y t a r c«p.Ticlty § 330 day/y««r operat icm 

I. RAW MATERIAL USAGE 
Slurry (as 100% MTAAO) 
Methyl Isocyanate 
Methanol 
Methylene Chloride 

USAGE 
PER 

GALLON 

1.33 
0.75 
5.25 
0.70(2) 

UNIT 
COST 
$ 

0.1975 

VAR1»BXE 
COST/GALLCII 

$ 

0.13825 

COST 
PEstjmaH~3 

(1) 
STAtm-sy 

COCT/WOWIH $ 

2. UTILITIES 
Electricity 
Steam 
Water 
Nitrogen 
Natural Gas 
Sub Total 

3 . OiPERATING.^ABOR 
Ct>erating 
Packaging 
Sub Tbtal 

1.72 KWH 0.02900 
13.10 lbs. 0.00175 
4.15 gal. 0.00053 
7.55 SCF 0.00367 

876 MSCF(3) 0.81000 

0.04988 
0.02293, 
0.00220 
0.02771 

0.10272 

0.08000 
0.08000 

/ 

1,500 
340 
200 
450 
710 

3,600 

10,305 
4,eoo 

15,105 

M t Billing, 

450 

450 

2,555 

MAINTENANCE 
Repair labor 
Maintenance Hat. 
Maintenance 0/H 

Sub Total 

4,500 
4,500 
2,000 

11,000 2,100 

5. MISCELLANEOUS OPERATING 
EXPENSE 
Supervision & Clerical 
Operating Materials 
Laboratory 
Shipping & Handling 
Sub Total 

0.00550 

0.00550 

3,150 
;i*o» 
S,.2S0 

900 

2,100 
m 

i,asB 

11,731 3.,»38 

6. ADMINISTRATIVE O/H 
Sub Tot£il 

7. WASTE DISPOSAL 
Sub Total 

TOTAL 

» jJ f ^ . 

(4) 

$0.32647 

7,140 4,200. 

$13.243 

(1) For declared six months (min.) pJtiod) charge for shorter periods will tae negoetats^. 
(2) Subject to retroactive adjustment to 7/1/76 upon establishing codstaqptiaa hy aaterial ,' 

balance. 
(3) Monthly consuinption. -. . - ' 
(4) To be b i l l e d a t cos t ffom mutually acceptable d i s p o s a l conpaniWv b U t n o t t© 

$ 0 . 2 8 p e r g a l l o n o f P r o d u c t 1 0 . > 

.^1 
'• 'f l 

v^5 
V - - * 1 

5 

<CLo.̂ ,̂ ^eJ O r ^ ^ b ^ »'^*V > ' 
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p. a BOX 2Mt 
WBSt HSJEKA. AftKAKSAB 7»99 

- ' ' -v'V ^ ^ i 

-»•..i-̂ -l• . ^ 1 ' - i C r -

& du-

r ' 
SOLD E. X. duPeot da Jleaours & Cospany 

^^'To P. 0« Box 347 
La Porte. Texas 77571 

.ATTN: 0. S. Baugh 
r I. 

1 

J 

r. Obib 

to 

• n v M I D VIA 

a u A i m r r psaeaipnoM 

End of November variable cost blUIng 
Product 10 shipped to blackhawk Hare-
house. 

The 

Methylene Chloride 
Utilities 
Operating Labor 
Expenses 
Haste Disposal 
Add on Charge 

Bpsdfiad bareJn ware pnrfuced In ecD^loncA vlth Ilia 
i t t» ol tarn Tab labor Slandari, Act o< 1B8 a« Miandad. 

39.296 
'39.^S6 

39.^66 
39,2S6 
39.256 
39.256 

fir 

$ ,131$ 
.0942 
.9890 

: .00!$ 
.2800 
.5000 

$lTS9f5 

•TAI IBMD F O I . <«•« .» 
uiT iu unao* rows 
V R U U U . IU. 

lasr 
TRIPUCATE COPY 

$ 5»1M.3 
3,697«9 
3.140. 

215.9 
10.991.61 

e.0( lilti rOSTSl 

i42.828 
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MPU 
E. I. DU P O N T DE N E M O U R S S. C O M P A N Y 

INCOH^OP4Tt l> 

W I L M I N G T O N , DELAWARE 19898 

ENERGY ANO MATERIALS D f P A n T MEN I April 21, 1980 

Vertac, Inc. 
West Helena Plant 
P. O. Box 2648 
West Helena, AR 72390 

OUR ORDER NO. GH-62379-S 

Gentlemen: 

Attached please find in duplicate the subject purchase 
order. 

If this meets with your approval, please sign both copies, 
retain the original for your files and return the copy to me by 
May 2, 1980. 

Very truly^yours. 

R. J, DE/STEFWIIO 
SENIOR PURCHASING AGENT 
CONTRACTING SECTION 

/jtm/deh/7715B 
REV. 2/1/79 
Attachment 

There s a world ol things we're doing something about 
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i».rc ' . .ow. t i D 
WiLMlNCTOf', OELAH-ARC 19898 

A p r i l 10 , 1980 Gli-62379-S 
COMTKACT 0 * D C * NO, » L T . i * 0 . P*M 

E. I. D U P O N T DE N E M O U R S & C O M P A N Y 
SHIP TO: 

r Vertac, Inc. 
West Helena Plant 
P. 0. Box 2648 
West Helena, Arkansas 72390 

L_ 

Strang, Texas 

Wilmington. Delaware 
I4SUIM6 POINT 

R. J . De Stefano 
ISSUED BY 

To cover cost of producing and packaging approximately 300,000 gallons 
of Lannate® liquid at Vertac's IVest Helena, Arkansas plant in accordance 
with Uu Pont's written instruction. Du Pont to supply all ingredients 
and packaging materials. 

COMPEMSATION: As full compensation Contractor shall be reimbursed as 
follows: 

$ 0.80/gallon each 55-gallon drum 
$ 0.90/gallon each 1 gallon jug 

All terms and conditions of our Lannate® contract dated 6/1/75 as 
amended 4/1/76, 4/20/76, 7/1/76 and 5/10/78 apply except as they pertain 
to Quantity (2), Compensation (3), Terms of Payment (4), Term of Agreement { 
and Raw Material, Consumption and Losses (14) sections. 

YIELD LUSS: Contractor shall use its best efforts to maximize yields and 
sliall ship in accordance \\'ith Du Pont's instructions all Lannate® which 
meets the specifications herein. To the extent possible, Contractor shall 
rework all off-specification material at its own expense. If during the 
Contractor's performajice hereunder, any of Du Pont's material is actually 
lost, damaged or destroyed (Tield Loss") for reasons other than the neg
ligence of Contractor, then Contractor shall be afforded a Yield Loss 
allowance for up to a maximum of 1.5% based on the weight of the raw mater
ials and a maximum of 3% on*materials furnished by Du Pont. Contractor shal 
reimburse Du Pont at Du Pont's replacement cost for any Yield Loss caused 
by the negligence of Contractor and any Yield Loss in excess of maximum 
Yield Loss. Replacement cost will be mutually agreed upon at the time the 
loss occurs. Yield Losses and reimbursement, if any, shall be determined 
quarterly and at the conclusion of this order. 

Period of Agreement: Work to be completed by 7/1/80. 

* packaging 

î ŜŜ ŝSŜ s-̂ N̂ias-iSMŜ ^ 
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,1.1 u . ••, . * I | . 

W I L M I N G T O N , C-< L A W A R E 19898 

Apri l 10, 1980 GH-62379-S 
CONTRACT O R O t . P*0. A L T . N O . PACr NC 

E. I. ou PONT DE NEMOURS » COMPANY 
SHIP TO: 

Vertac , Inc. 

L_ 

ISSUING POINT 

I S S U E D BV 

< TERMS OF PAYMENT: Contractor shall invoice Du Pont monthly for the pro
cessing and packaging charge on such quantities of finished product as 
were produced during that month that meets Du Pont's specification ̂  
payment shall be made on tlie basis of Net Thirty (30) days from date 
of invoice. Mail (4) copies of your invoice to: 

E. I. Du Pont De Nemours and Company 
P. 0. Box 347 
La Porte, Texas 77571 

Please signify your acceptance of the above hy signing in the space 
provided below and returning the carbon copy to R. J. De Stefano, 
E. I. du Pont de Nemours and Company, Energy and Materials Department, 
Wilmington, DE 19898. 

VERTAC, INC, 

BY: 

TITLE; 

DATE: 

NEMOURS AND COMPANY 

i ( ^ Ifrf^k^ 

7 

Xssi3S«tw#g30*3^&««!^*p«a;s!^p^^ 

r 
» ! 
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Mn 
* E. I. DU P O N T DE N E M O U R S S COMPANY 

HOUSTON PUKNT 

P. O. Box 347. LA PORTE, T E X A S 77S71 

aiOCHCMICAUS DCPANTMKNT June 1, 1979 

Mr. Pat Bomar 
Vertac Consolidated 
5100 Poplar Street - Suite 2414 
Memphis, Tennessee 38137 

- > ^ 

PRODUCT 10 PRODUCTION FORECAST 

Dear Mr. Bomar: 

In accordance with Article 2. Q0ANTIT7 of the agreeneat 
between Du Pont and Eagle River, It is estimated, but not 
guaranteed, that Du Font will have Eagle Rl-ver produce the 
following amounts of Product 10 during the indicated periods: 

PERIOD GALLONS 

July -
August -

September -
4th Qtr. -
1st Qtr. -
2nd Qtr. -

1979 
1979 
1979 
1979 
1980 
1980 

TOTAL 

100,000 
100,000 
100,000 
260,000 
240.000 
240.000 

1,040.000 

Congratulations on your record production in May! 

We have told the plant that they will be down about.two weeks 
this month due to our annual shutdown. • . . 

.\Eter our [\i:X\ jj.nc-:! .jnd.s -.v. UcL'.O'iT. '.-•o -.-ill URed to evaluate 
vii;it production levels arc neiiued tor you during dur low sales period. 

Very trxzly.yours. 

MES:nc 

M. E. Stevens 
Production.Superintendent 

8 C T T E R T H I N G S FOR B E T T E R L I V I N G . . . T M » O O C H C H C M r S T R v 

AB0000065800/1 
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E. I. DU PONT DE NEMOURS S COMPANY 
iNCnRminATrD 

H O U S T O N P L A N T 

P. O. Box 347. L A P O R T E , T E X A S 7-7B7I 

BIOCHEMICALS DEPARTMENT December 1 , 1977. 

Mr. Pat Bomar 
Vertac Consolidated 
Suite 211̂ 1 
5100 Poplar Street 
Memphis, Tennessee 38137 

PRODUCT 10 PRODUCTION.FORECAST 

--.>* 

'^i^^'-'il^liteii 

Dear Mr. Bomar: 

In accordance with Article 2. QUANTITY of the 
agreement between Du Pont and Eagle River, it is 
estimated, but not guaranteed, that Du Pont will have 
Eagle River produce the following aimount of Product 10 
during the indicated periods: 

MES:mc 

PERIOD 

January 
February 
March 
2nd Qtr. 
3rd Qtr. 
H h Qtr. 

- 1978 
- 1978 
- 1978 
- 1978 
- 1978 
- 1978 

.GALLONS. 

80,000 
80,000 
80,000 

2̂ 10,000 
180,000 
180,000 

Total 8̂ 10,000 

Very truly yours« 

'ff-.*^'' 

M. E. Stevens 
Production Superintendent 

.y-.'. 

BETTER THINGS FOR BETTER LIVINO . . . THIVOUOH C H M H t ^ r m r 

AB0000065800/2 



:o 
LSUUJSMtO 1801 

E. I. DU PONT DE NEMOURS & COMPANY 
IKCOHPORATCO 

WILMINGTON, DELAWARE 19898 

ENERGY A N D MATERIALS DEPARTMENT August 25, 1981 

Vertac Chemical Corporation 
5100 Poplar street 
Suite 2414 
Memphis, TN 38137 

Gentlemen: 

OUR PURCHASE ORDER GH-75716-X 

Order. 
Attached please find in duplicate the subject Purchase 

If this meets with your approval, please sign both copies, 
retain the original for your files and return the copy to me by'.: 
September 8, 1981. 

Very tr ours. 

R. J. DE STEl 
SENIOR PURCHASING AGENT 
CONTRACTING SECTION 

RJD/kmb/0090c 
Attachment 

There's a world of things we're doing something about 

AB0000065744/1 



E. I. DU PONT DE N E M O U R S Gt COMPANY C O N T R A C T O R D E R 
; ll«C04I.CNAT«bz 

WILMINGTON. DBLAWARB 19890 

A u g u s t 1 7 , 1 9 8 1 

SHIP TO; 

(FIELD LABOR* 

GH-75716X 
COMnUCT OHCMA NCk 

E. I. DU PONT DE NEMOURS ft COMPANY 

AL.T. MO. FAOa MO. 

r 

L 

Vertac Chemical Corporation 
5100 Poplar Street 
Suite 2414 
Memphis, TN 38137 

J 

W i l m i n g t o n , D e l a w a r e 

R. J . 
ISSUING POINT 

De s t e f a n o 0 7 9 - 1 0 3 
ISSUED BV 

This.document when properly executed shall constitute a contract between 
E. I. DD PONT DE NEMOURS AND COMPANY (DU PONT) and VERTAC CHEMICAL CORPORATION 
(CONTRACTOR) for services described herein. 

SERVICES - DD PONT agrees to supply to CONTRACTOR all raw materials including 
packaging, at no charge, to CONTRACTOR'S plant in West Helena, Arkansas. 
CONTRACTOR will receive DU PONT material, blend and produce Lannate® liquid 
(hereinafter referred to as PRODUCT) in acQordance with DU PONT'S written 
instructions that are made a part hereof by reference, 

CONTRACTOR agrees to segregate all DU PONT-owned materials supplied in 
accordance with this Contract in a separate inventory and identify said 
inventory indicating DU PONT ownership of the inventoried materials. 

PRODUCT will not be shipped until quality is approved by DU PONT. Equipment 
used in the formulation, processing and packaging operations shall be .-jrp. 
thoroughly cleaned and free of possible contaminants. DU PONT shall have the 
right to inspect and approve the equipment prior to use. 

Neither inspection nor approval by DO PONT shall constitute any representation 
or warranty by DU PONT with respect thereto, the assumption by DD PONT of any 
responsibility or liability with respect thereto, or the acceptance or waiver 
of any defect in the material or service supplied by CONTRACTOR, or be deemed 
to waive any of the CONTRACTOR'S obligation under this contract. 

QUANTITIES - DU PONT agrees to purchase and CONTRACTOR agrees to blend up to 
one hundred thousand (100,000) gallons of PRODUCT. 

TITLE - Notwithstanding the fact that DU PONT materials- are located on 
CONTRACTOR'S premises, DU PONT shall retain title to such materials both 
before and after processing by CONTRACTOR. It is understood, however, that 
CONTRACTOR shall have title to all unuseable and waste materials, and all 
responsibility and liability in connection therewith shall vest in and be 
assumed by CONTRACTOR. 

^̂ m̂̂  -±t56^ ACCOUNTS 
REaUISTTIONeO BV DELIVER TO REQUISITION NO 

pyaW OPIES TO JUDY E5C0gD0_ 
9 7 6 4 b / J J b 
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E. I. DU PONT DE NEMOURS 8c COMPANY CONTRACT ORDER 

W I L M I N G T O N , DELAWARE 1989B 

August 1 7 , 1981 

SHIP T O : 

(FIELD LABOR) 

GH-75716X 
COMmACT CMOKI* f*0. 

E. I. DU PONT OE NEMOURS ft COMPANY 

Ak,T PMX P A S K PIO 

L 

Vertac Chemical Corporation 
5100 Poplar Street 
Suite 2414 
Memphis, TN 38137 

J 

Wilmington , Delaware 
I S S U I N G P O I N T 

R. J . De s t e f a n o 079-103 
I S S U E D S V 

CONTRACTOR agrees that such waste will be disposed of in an environmentally 
safe manner and in compliance with all pertinent federal, state and local 
laws, rules and regulations. 

COMPENSATION - As full compensation CONTRACTOR shall be reimbursed as follows: 

$1.05/gallon each 1-gallon jug 

YIELD LOSS - CONTRACTOR shall use its best efforts to maximize yields and 
shall ship in accordance with DU PONT'S instructions all Lannate® which meets 
the specifications herein. To the extent possible, CONTRACTOR shall rework 
all off-specification material at its own expense. If, during CONTRACTOR'S 
performance hereunder, any of DD PONT'S material is actually lost, damaged or 
destroyed ("Yield Loss") for reasons other than the negligence of CONTRACTOR, 
then CONTRACTOR shall be afforded a Yield Loss allowance for up to a maximum 
of 1.5% based on the weight of the raw materials and a maximum of 3% on'~ 
materials furnished by DU PONT. CONTRACTOR shall reimburse DO PONT at 
DO PONT'S replacement cost for any Yield Loss caused by the negligence of 
CONTRACTOR and any Yield Loss in excess of maximum Yield Loss. Replacement 
cost will be mutually agreed upon at the time the loss occurs. Yield Losses 
and reimbursement, if any, shall be determined quarterly and at the conclusion 
of this order. 

PERIOD OF AGREEMENT - Spot Order. 

INSPECTION - DD PONT'S duly authorized representatives shall have the right tc 
visit, observe and inspect CONTRACTOR'S processing facilities related to this 
Contract at any time during CONTRACTOR'S normal business hours. 

SHIPMENTS - Freight charges for all materials shipped to CONTRACTOR by DU PONT 
and for all finished products shipped by CONTRACTOR in accordance with 
DD PONT'S instructions will be for DU PONT'S account. 

ITEM GEN LEDGER 

/boe 
SUB ACCOUNTS 

195032 
R E O U I S m O N E D BY DELIVER TO 

97b4U/uoD 

REOUISITION N< 
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G.i06iA.tn..«/ja 

E. I. DU PONT DE N E M O U R S 8c C O M P A N Y 
; |NCOIVORATtO= 

WILMINGTON. DELAWARE 19690 

August 17 , 1981 

SHIP T O ; 

CONTRACT ORDER 
(FIELD LABOR) 

GH-75716X 
c<iNTiweT Oman MO. ALT. NO. ' A O I 

E. I. DU PONTDE NEMOURS Bi COMPANY 

r n Vertac Chemical Corporation 
5100 Poplar Street 
Suite 2414 
Memphis, TN 38137 

Wilmington, Delaware 
ISSUING POINT 

R. J . De S t e f ano 079-103 

L J 
ISSUED BY 

HAZARDS - CONTRACTOR recognizes that hazards may be involved in performing 
services as described hereunder. Product description and toxicological data 
for the material provided in the "Data Package" show operational safety 
hazards and environmental control for use. It is agreed and understood that 
this information is for CONTRACTOR'S information only, is provided without any 
representation or warranty as to-its suitability for CONTRACTOR'S performing 
the services herein, and that the methods taken to process DD PONT'S materials 
hereunder as well as precautions taken by CONTRACTOR shall be determined by 
CONTRACTOR; and responsibility for methods used and safe handling until such 
materials are shipped to DU PONT shall rest solely with CONTRACTOR. 

GENERAL CONDITIONS - DU PONT'S Standard Terms and Conditions, dated December 
1979, are attached hereto and made a part hereof, 

TERMS OF PAYMENT - CONTRACTOR Shall invoice DD PONT monthly for the processing 
and packaging charge on such quantities of finished product as were produced 
during that month that meets DU PONT'S specificatiorisand payment shall be made 
on the basis of Net Thirty (30) days from date of invoice. Mail (4) copies of 
your invoice to: 

E. I. du Pont de Nemours and Company 
P. 0. BOX 347 
La Porte, Texas 77571 

ENTIRETY - This document and the attachments specifically referred to herein 
embody the entire Contract, and there are no agreements, understandings, 
conditions, warranties or representations, oral or written, express or 
implied, with reference to the subject matter hereof which are not merged 
herein. No modification hereof shall be of any force or effect unless in 
writing signed by both parties. 

ITEM GEN LEDGER 

750b 
SUB ACCOUNTS 

195UJ2 
REOUISmONEO BY DELIVER TO 

9764b/ddb 

REOUISITION NC 

AB0000065744/4 



r 

E. 1. DU PONT DE N E M O U R S Be COMPANY 
r fNCOfVORATVoE 

W I L M I N G T O N . DEUAWARE 19998 

August 17, 1981 

SHIP TO: 

n 
Vertac Chemical Corporation 
5100 Poplar Street 
Suite 2414 
Memphis, TN 38137 

J 

C O N T R A C T ORDER 
(FIELD LABOR) 

GH-75716X 
COftTHACr O IVOCI I1^ I ALT. t lO. 

E. I. DU PONT DE NEMOURS 8i COMPANY 

Wilmington, Delaware 
ISSUING POINT 

J . De Stefano 079-103 
ISSUED BY ' 

Please signify your acceptance of the above by signing in the space provided 
below and returning the carbon copy to R. J. De Stefano, E. I. du Pont de 
Nemours and Company, Energy and Materials Department, Wilmington, DE 19898. 

VERTAC, INC, 

BY: U/'L'L.-^?. "-^ 

COMPANY 

TITLE:_ 

DATE: 

['r'^ (;̂ -̂̂  

Lii^'C )i, Ki i ( CONTRACTING - AUGUST 27, 1981 

REV. 2/14/79 

ITEM G E N LEDGER 

7506 
s u e ACCOUNTS 

195032 
R E O U I S m O N E D BV DELIVER TO 

97fe4b/ddb 

REOUISITION NC 
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STANDARD TERMS AND CONDITIONS 

(December 1979) 

ASSIGNMENT AND SUBCONTRACTING - The rights and obligations covered 

herein are personal to each party hereto, and for this reason, this 

Agreement shall not be assignable by either party in whole or in 

part, nor shall either party subcontract any of its obligations 

hereunder without the prior written consent of the other party. 

FAIR LABOR STANDARDS ACT - CONTRACTOR warrants that in the 

performance of the services hereunder, it will comply with 

applicable provisions of the Fair Labor Standards Act of 1938, as 

amended. 

CONTINGENCY - Except to the extent otherwise provided herein in the 

provisions entitled LOSS AND DAMAGE and HOLD HARMLESS, no liability 

shall result to either party from delay in performance or 

nonperformance caused by circumstances beyond the control of the 

party affected, including, but not limited to, act of God, fire, 

flood, explosion, war, action or request of governmental authority, 

accident, labor trouble or shortage, inability to obtain material, 

equipment or transportation. It is agreed that each party when 

affected by contingencies beyond its control will notify the other 

party promptly and will use reasonable diligence for removal 

thereof. CONTRACTOR agrees if it invokes this provision, to 

allocate its remaining capacity on a fair and equitable basis. 

LOSS AND DAMAGE - CONTRACTOR assumes full responsibility and 

liability for the safe handling and safekeeping of all material 

which DU PONT may deliver to CONTRACTOR while in its possession, and 

CONTRACTOR shall use due diligence in keeping operation losses at a 

minimum. CONTRACTOR shall obtain prior approval of DU PONT before 

moving any DU pONT-owned materials to a new location. 

TERMINATION - If CONTRACTOR should be adjudged bankrupt or make a 

general assignment for the benefit of its creditors, or if a 

AB0000065744/6 



December 1979 

receiver should be appointed on account of its insolvency, or it 

should fail to make prompt payment for materials or labor, or 

disregard laws, ordinances or other governmental regulations, or 

violate any provisions of this Agreement, DD PONT, without any 

liability to CONTRACTOR, may on seven (7) days' written notice to 

CONTRACTOR terminate CONTRACTOR'S services under this Agreement. 

CONTAMINATION AND RESPONSIBILITY - CONTRACTOR shall take all Steps 

necessary to prevent the contamination of DU PONT'S material with 

foreign substances. CONTRACTOR shall formulate and package material 

in accordance with DU PONT specifications, and shall bear the cost 

of handling, reworking or replacing any material which cannot be 

marketed by reason of CONTRACTOR'S failure to meet specifications. 

HOLD HARMLESS - CONTRACTOR agrees to take all necessary precautions 

to prevent any injury to persons (including employees of CONTRACTOR 

and DU PONT) or damage to property (including DU PONT'S and 

CONTRACTOR'S property) during the progress of the work covered 

hereunder and shall indemnify DU PONT against all loss and expense 

which may result in any way from any act or omission, including 

failure by CONTRACTOR to meet DU PONT'S product specifications, on 

the part of CONTRACTOR, its agents, employees or subcontractors, 

except to the extent that any such loss is due solely and directly 

to the negligence of DU PONT. 

TAXES - CONTRACTOR assumes full responsibility for the payment of 

all social security, unemployment compensation, and other taxes and 

charges for all employees engaged by CONTRACTOR ih the performance 

of the services hereunder, and it will require each of its 

subcontractors, if any, to do the same. 
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INSURANCE - CONTRACTOR shall carry, at its expense, insurance of the 
following minimum limits as follows: 

(A) Workmen's Compensation - Statutory; and 
Employer's Liability - $100,000 per accident 

• This item requires a waiver of subrogation 
against DU PONT, 

(B) Comprehensive General Liability, Bodily Injury and 
Property Damage in a combined single limit - $500,000 
per occurrence. 

• This item requires DD PONT to be named additional 
insured. 

(C) Comprehensive Automotive Liability Bodily Injury and 
Property Damage in a combined single limit - $500,000 
per occurrence. 

(D) Contractual Liability in a combined single limit -
$500,000 per occurrence. 

Certificates of insurance evidencing the coverages 

required above shall be filed with DU PONT'S La Porte, Texas plan?" 

prior to the furnishing of services under this Agreement. Such 

certificates shall provide that the insurer will give DU PONT not 

less than ten (10) days' advance notice of any changes in or 

cancellation of coveraige. In the event any subcontractor is 

employed, CONTRACTOR shall provide DU PONT with evidence of the same 

coverages in the same limits with respect to such subcontractor. 

INDEPENDENT CONTRACTOR - The employees, methods, equipment and 

facilities used by CONTRACTOR shall at all times be under its 

exclusive direction and control. CONTRACTOR'S relationship to 

DD PONT under this agreement shall be that of an independent 

contractor; and nothing in this Agreement shall be construed to 

constitute CONTRACTOR, or any of its employees, an agent, associate, 

joint venturer or partner of DU PONT. 
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NONDISCLOSURE - The CONTRACTOR will not disclose to others (a) that 

DU PONT has purchased or plans to purchase services, articles or 

materials from CONTRACTOR or (b) the structure or composition of 

articles or materials to be processed for or purchased by DD PONT, 

when such structure or composition information is provided by 

DU PONT or (c) the structure or composition of the processed 

products produced hereunder when such structure or composition 

information is provided by DU PONT. 

COMPLIANCE WITH LAWS - CONTRACTOR agrees that in the performance of 

the processing operations hereunder, as well as in the disposal of 

any waste material resulting from said operations, it will comply 

with all applicable laws, rules and regulations of governmental 

authority in connection therewith. 

RECORDS - CONTRACTOR shall maintain, in accordance with generally 

accepted accounting principles and practices, such records as may be 

necessary adequately to reflect the accuracy of CONTRACTOR'S charges 

and invoices for reimbursement under this Agreement and to make and 

maintain such other and additional records as DU PONT may from time 

to time reasonably require in connection with this Agreement. 

DU PONT shall have the right from time to time to inspect and verify 

the records kept by CONTRACTOR in connection with this Agreement. 

RJD/ddb/98 23b 
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SENT BY: 6-21-94 : 3:54PW ;CEDAR CHEWrCAL CORP.-* 501 572 3785;# 1/ 1 

CNOnCJU. OOnMIUTNM 

To: 
Company: 

Phoiw: 
Fax: 

Facsfndle Cover Shoot 

Cone McCutchen, Purchasing Agent 
Dupont 

302-892-1531 

From: Geoffrey L. Pratt 
ComfMny: Codar Ch«niC8l Corporation 

Phone: 901-685-5348 
Fax: 901-684-5388 

Dear Gene: 

Based on a oorrversation vvjth Tonya PeUegrin today, Cedar is pfoposinQ that wa extend tha 
contract order M.PMD1333 dated September 17.1992 covering the cost of convert^ Di^^onf a 
sodium pert}orate into sodium metalxiFato by an additional one mwith period until July 31,1994. 
This extension la based upon recent success in irr^xroving tha raactlon rate by the usa of caustic 
soda. 

Further, Cedar proposes to handle the cost of the caustic soda usad by biinng Dupont on a 
monthly baas for caustic consumed at Cedar's cost of purchase. 

We hope that during ttie month of July we can use this newfound reaction capatMlity to 
work out a reasonable logistics program so that both Cedar and Dupont can achieve fheir goals 
on this project. Please contact me at 901 -684-5373 if you have any comments on this proposal. 

Sincerel 

3 

GeofTray L. Pratt, Vice President 
Cujdom Manufaciuring & Specialty Chemicals 

GLPite 

ca Tonya Peilegrin, Dupont, Memphis, fax 901-353-7792 
Dave Hoppel 
Jim Kmsiing 
Ed White 

8-94X 901 684 5398 06-21-94 03:56PM POOl #10 
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CEOAR INTERNAL CORRESPONDENCE 
DATE: 

8/9/90 

TO: 
F i l e 

FROM: 
Geoffrey L. Pratt 

ac: 
Randal Tomblin 
Bill Eissler 
John Miles'^ 
Niven Morgan, Jr, 

SUBJECT: OuPont Meeting 
July 25, 1990 
Bob Blackhal1 

Bill Eissler and I met with Bob Blackhall, 
Paul Smith regarding the upcoming CNT Project. 
were discussed: 

Elaine Donald and 
The following items 

1. DuPont was overly optimistic in forecasting CNT.needs this year 
and will reduce the current projected run from three rail cars of 
PNT to two. They will also delay their projected October run into 
December. We indicated the reduction for the current run would pose 
no proolems to us except the price would have to be adjusted and 
that we were currently committed through the end of the year to 
produce MBC. However, we did Indicate that if their need beciame 
desperate, we may be able to negotiate a gap in the MBC production, 
otherwise, the next projected opening for CNT would be February, 
1991. 

2. We discussed product pricing and agreed that the simplest way to 
handle this next year's production would be to bill DuPont 
automatically for a $30,000 plant preparation and clean up fee, plus 
a fixed fee per pound of CNT based upon a $10,000 per day processing 
fee aivided by the productivity target of 21,277 pounds per day 
presented in my letters of May 4, 1990 and July 9, 1990. This 
pricing formula would apply for all quantities down to a minimum of 
two cars of PNT (approximately 250,000 pounds). 

3. Ceaar should continue to supply chlorine to the project and bill 
DuPonc for any caustic used in the scrubbing system. 

4. DuPont would like copies of Certificates of Analyses on each lot 
in a proauct rail car, sent to tnem at the time the car is shipped. 
The COA should be faxed to Paul Smith at 609/540-3177 and the second 
copy snould oe faxed to 509/540-4498. 

Ceaar should continue to fax che records of car weights and 
receiving reports as they have In the past. 

6. DuPont is Interested In a long term contract on CNT and Bob 
BiacKHail wiii develop a formula to adjust our fees due to 
inflation. They rejected the formula which we had proposea. The 
.Tiajor ;ssue is that our formula inflates our profit as our costs 
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• rise. We indicated that we felt that this was very reasonable and 
would probably insist that a formula do that. 

7. We asked if DuPont had additional projects for consideration and 
Elaine mentioned two: 

A. Nitration of Ethyl Hexyl Alcohol - this nitrated product 
is a Cetane enhancer and the market for this product is 
expected to grow rapidly due to EPA pressure on the 
gasoline refiners. DuPont got out of this business on a 
make or buy decision and has since regretted this since 
their supplier. Ethyl, is very inflexible In pricing. They 
would be interested in a.long term contract for us to 
produce the material and would provide us with their 
technology which they say removes much of the hazard 
associated with nitrating alcohols of this kind. There have 
been some serious accidents in the production of this 
material and we looked at the product several years ago 
under a development program with Mobil. Both Cedar and 
Mobil agreed to terminate the project, when Mobile's 
technology could not produce a process that both companies 
felt was safe. We will have to review DuPont's process very 
carefully to make sure thac their claims on safety are 
Justified. They did manufacture the product for many years 
with no accidents. DuPont expects this product to increase 
rapidly into the 10 to 12 million pounds plus demand per 
year. 

B. Elaine also mentioned a project which again could have 
requirements in the millions of pounds perhaps beginning 
at approximatley three quarters of a million pounds for a 
poly Isobutylene amine. DuPont does not have know how for 
this process and Elaine described it from literature sources 
as a reaction between poly isobutylene and chlorine in a 
solvent with subsequent amination using different amines 
which she described as DMAPA, or DEAT. DuPont has conducted 
a preliminary literature search on this process and will 
provide us with this infonnation to determine our further 
interest. This would be a custom chemical project since 
t̂he technology would belong to Cedar. 

Geoffrey L. Pratt 

mc 
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IVJ. {^A^WAS 

RECEIVED OuPont Corporata Contractinn 
Chestnut Run Plaza 

hAY 2 0 1993 Wilmington, OE 13880-0721 

^ - - - - — - . ^ CONTRACT ORDER 
^IIDflNn ASj'J E..L DUPONT DE NEMOURS ANO COMPANy 

D u P o n t Corpora t e Con t rac t ing ^^ j j 2993 

LPMIX1333 2 Page I of 2 
Contract Order No. Alt No. 

Cedar Chemical Corporation yiiminptnii, Delaware 
S100 Poplar Avenue - 24th Eoor Iming Point 
Memphis, TN 38137 
Attn; Mr. Geoflfrey L. Pratt R. A. Blackhall 

Isned By 

ALTERATION #2 

Reference is made to the Agreement entered into on September 17, 1992 between 
E. I. du Pont de Nemours & Company (DuPont) and Cedar Chemical Corporation (Cedar 
Chemical) to cover the cost to chemicaUy convert DuPont-fumished sodium perborate 
tetrahydrate (SPBT) fines and sodium perborate monohydrate fines (SPBM) into sodium 
metaborate solution for DuPont's Memphis, Tennessee fecility. It is hereby mutually agreed to 
amend the aforesaid Agreement in the following manner efifective May 1,1993. 

SPECIFICATIONS: Add the following: 

Per Exhibit A, "Technology Package - SPBM Addendum Rework SPBT Fines Into Sodium 
Metaborate Solution," dated December 3, 1992, which is attached hereto and made a part hereof 

All other terms and conditions of the current Agreement, except as modified in the above mamier, 
shall continue in full force and effect. 

Please have your authorized representative execute in the space provided below, indicating 
acceptance of this alteration. Cedar Chemical will keq) one original and return one executed 
copy of tius order to Robert A. Blackhall, E. L du Pom de Nonours & Company, P. 0 . Box 
80723, Materials and Logistics, Chestnut Run Plaza, Hickory Run Building, Room #1102, 
Wilmington, Delaware 19880. These copies must be returned, so payment can be made against 
this alteration. 

Cedar Chemical Corporation E. I. du Pont de Nemours & Company 

BY: ; : ^ ^ ^ ^ / % ^ D ^ BY: 
GeoftaTey L. P r a t t 

/ ^^ /^A-^ /Zyyy ji\^^ 

D i r e c t o r of Custom Manufactur ing Senior Purchasing Aaent 
Title Title 

Page 2 of 2 for Du Pont internal use only. 

Eic "•.T'- '- .r-; -M.niiC'iiTOB-; ® PnniBiio»ReiycieoPacer 
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CEDAR CHEMICAL CORPORATION EXHIBIT A 
Decembers, 1992 

Page 1 of 1 

TECHNOLOGY PACKAGE - SPBM ADDENDUM 
REWORK SPBT FINES INTO SODIUM METABORATE SOLUTION 

GENERAL 

It is proposed to include Sodium Perborate Monohydrate (SPBM) Fines in the original 
12,000,000 lbs. of material to be reworked over a twelve month period. SPBM Fines are 
defined as material which does not meet salable product specifications. This includes fines 
and rework. They undergo the same chemical decomposition as SPBT Fmes discussed 
previously except for the presence of fewer waters of hydration. DifTerences fiom the 
Technology Package dated September 2, 1992 are highlighted below. 

CHEMISTRY 

NaB02.H202 -^ NaB02 + 1 H20 + 0.5 0 2 

MATERIAL BALANCE 

Basts: 1,000 lbs. SPBM Fines and 320 g/1 final Meta solution 

IN 1,000 lbs. SPBM Fines 
1,635 lbs.DIH20 

1.9 lbs. Mg dry solids as Mg(0H)2 

OUT 161 lbs. Oxygen 
659 lbs. Meta 

1,815 lbs.H20 
1.9 lbs. Mg Solids 

Approximate meta solution volume = 228 gal. 

DETAILS 

• MSDS is available for dry, granular SPBM. 

• Higher active oxygen content may accelerate initial decomposition rates and increase 
foaming potential, However, SPBM's faster dissolution should reduce foaming 
potential. SPBM Fines addition rate may need to be adjusted. 

• SPBM fines have a greater tendency to dust than SPBT fines. Du Pont may conduct 
additional air monitoring to determine appropriate personal protective equipment. 

AB0000065456/2 



U. H«l»p«l 

R E C E I V E D 

«̂ iAT 2 0 1993 

An.-'- l 
Hiirf g 

DuPont Corporate Contracting 
Chestnut Run Plaza / / iyi f 
Wilmington, D£ 19880-0721 * * ^ ' k / / 

DuPont Corporate Contracting 

Cedar Chemical Corporation 
5100 Poplar Avenue - 24th Floor 
Memphis, TN 38137 
Attn: Mr. GeoflS-eyL.Pratt 

CONTRACT ORDER 
E.. L DUFONT DE NEMOURS AND COMPANY 

May 12,1993 

LPMD-1333 

ContiBct Older No. Alt No. 
Page 1 of2 

Wilmington. Delaware 
bsaidgPdnt 

R-ABbdchaU 
Issued By 

ALTERATION #2 

Reference is made to the Agreement entered into on September 17, 1992 between 
E. I. du Pont de Nemours & Company (DuPont) and Cedar Chemical Corporation (Cedar 
Chemical) to cover the cost to chemically convert E>uPont-fumished sodium peri>orate 
tetrahydrate (SPBT) fines and sodium perborate monohydrate fines (SPBM) into sodium 
metaborate solution for DuPont's Memphis, Tennessee facility. It is her^y mutually agreed to 
amend the aforesaid Agreement in the following manner effective May 1, 1993. 

SPECIFICATIONS: Add the following: 

Per Exhibit A, "Technology Package - SPBM Addendum Rework SPBT Fmes Into Sodium 
Metaborate Solution," dated December 3, 1992, which is attached hereto and made a part hereof 

All other terms and conditions of the cun-ent Agreement, except as modified in the above manner, 
shall continue in fiiU force and effect. 

Please have your authorized representative execute in the space provided below, indicating 
acceptance of this alteration. Cedar Chemical will keep one original and return one executed 
copy of this order to Robert A. Blackhall, E. I. du Pont de Nemours & Company, P. O. Box 
80723, Materials and Logistics, Chestnut Run Plaza, Hickory Run Building, Room #1102, 
Wilmington, Delaware 19880. These copies must be returned, so payment can t>e made against 
this alteration. 

Cedar Chemical Corporation 

BY: 

E. I. du Pont de Nemours & Company 

Geoffz^y L. P r a t t 

D i r e c t o r of Custom Manufacturing 

fitie 
Senior Purchasing Agent 

Title 

Aid 

Page 2 of 2 for Du Pont internal use only. 

t l z . " : :•!• Ne-nc j i j j - ; Coi-ci- ® Pfined on NecyC'nl Par? 
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CEDAR CHEMICAL CORPORATION EXHIBIT A 
December 3, 1992 

Page I of 1 

TECHNOLOGY PACKAGE - SPBM ADDENDUM 
REWORK SPBT FINES INTO SODIUM METABORATE SOLUTION 

GENERAL 

It is proposed to include Sodijitm Perborate Monohydrate (SPBM) Fines in the original 
12,000,000 lbs. of material to be reworked over a twelve month period. SPBM Fines are 
defined as materia! which does not meet salable product specifications. This includes fines 
and rework. They undergo the same chemical decomposition as SPBT Fines discussed 
previously except for the presence of fewer waters of hydration. Dififerences Grom the 
Technology Package datoi September 2, 1992 are highlighted below. 

CHEMISTRY 

NaB02.H202 -» NaB02 + 1 H20 + 0.5 02 

MATERIAL BALANCE 

Basis: 1,000 lbs. SPBM Fines and 320 g/1 final Meta solution 

IN 1,000 lbs. SPBM Fines 
1.635 lbs. DIH20 

1.9 lbs. Mg dry solids as Mg(0H)2 

OLTF 161 lbs. Oxygen 
659 lbs. Meta 

1,815 lbs.H20 
1.9 Ibs. Mg Solids 

Approximate meta solution volume = 228 gal. 

DETAILS 

• MSDS is available for dry, granular SPBM. 

• Higher active oxygen content may accelerate initial decomposition rates and increase 
foaming potential. However, SPBM's faster dissolution should reduce foaming 
potential. SPBM Fines addition rate may need to be adjusted. 

• SPBM fines have a greater tendency to dust than SPBT fines. Du Pont may conduct 
additional air monitoring to determine appropriate personal protective equipment. 

AB0000065454/2 
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aM-6670-C7 REV. (1/87 

•m\i 
E. I. DU PONT DE NEMOURS & CO., (INC) 

otttn .̂  
s i rTNO TAX CODE m m a ^ ' 

10/15/90 
DATE OF ORDER 

Net 30 

M a t e r i a l s and L o g i s t i c s Department 
Wilmington/ Delaware 19898 

LMD-956834-y 

ISSUED R.A. B lackba l l 

PURCHASE ORDER N a ALT. N a 

RELEASE.NUMBER 

•touno 
But 

Of 

TERIAS Of PAYMENT 

A I 1 OeSI. I ISHIP 

PtEPAlO 

PREPAD 
APOED 

naiCHi rnus 

I Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 
Attn: Kr. G.L. Pratt 

h E. I. DU PONT DE NEMOURS & COMPANY 
Mud* Ftd Na ! A 

y 
I 

a pat : J 
< o< ocU<tn - ^ 

SHIP VTA: 

OIHER 
( g t a g o w i 

• r C O U E O . Mat Fitight Bil To: 

COUECT, 

M * « I N T » o u t M D n A l SPlCiriCD t l t O W iUBIICT TO CONOItlONt 
AND iNtnucnoNi luno ON BOTH na txa AND tEvnu sioi of THU 
niBCHAtI OIOU. 

irnci.TUHVaauntoSHVPMooAnaionEtooM)moNSAKaMsnucTic»cs AIE 
NOT «CCB>UI1£|MMEDUTEIV XMS( MDneuAl BOCAHOBT lEO t n O " t O ^ 
ruaMSHcOMHEit ( N m N S MOHMAHON i u « M O u j n 2 comts a P A O I M C IST W H H 

. , . . MAU TOW PIVOKi TO AOOBEU INDKATID SaOWi 

D 
D 

E.I. du Pont de Nemours & Co 
Mis. Stores/Charabers Works 
Deepwater, NJ 06023 
Attn; A/P Section 

o o NOI M U K IU>A « PJXCa rOSI DO NOT DEOAU AS I t P K S i AN} A I nilCHT 
N tuas i Cf iMoo r l own outocs KSUT I C OUPOHI MCIABEO VAIU( SHAU. NOT 
CXCIED lOMEU AMOIMI »4 A m O U E l A M f 

ITEM QUANTirr DESCRIPTION 9<an taieara. «ANur N A « I t no) PRICE 

_ ALTERATION #1 

Alt_erat:.ionJl .is.sued to. PO _#L>D̂ ?̂56834-y foe. 
chlorination of p-nitro toluene to change the 
following; _ 

R F C E i v c n 

DEC 'i 1990 

Aaj'd 

PERIOD OF AGREEMENT; From - 6/1/89 thru 5/31/90 
To - 6/1/89 thru 12/31/91 

CONTRACT ADMINISTRATOR; Change'from K.F." Kamenski 
to Paul Smith (609) 299-5000 X 3593. 

o 
2 
Q 

Compensation; Replace Exhibit "A" dated_5/12/89 with 
Exhibit î A5 dated 8/14/90, a1:tached hereto and'made 

— a part herebf. 
z 
V 

fi»T A r r f vc r t eS " 

NO OTHER CHANGES. 

z 

r̂ ' ̂ - ^ ^ " BY. DATE 

AB0000065594/1 
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oyPDNt 
E. 1. DU PONT DE NEMOURS & CO., (INC) 

SITE N O . TAX CODE 

10/15/90 

DIKH L 

IWUIBB' ' 

DATE OP ORDER 

Net 

Materials and Logistics Departraent 
Wilmington, Delaware 19898 

ISSUED 
I BT 

R.A. B l a c k b a l l 

LMD-956834-Y 
PURCHASt ORPtR N a AIT. NO. 

RELEASE NUMBER 

30 
TERMS OF PAYMENT 

nOLUEO 

DATE 

raOMlSED 

S^T'E 

•
DKT. 

J5!i2L. JZl SHIP 
PT 

PEEPAID 

P R ^ A D 
ADDED 

HIUCKI T B M S 

vfNOOi c o o t 
r 

•-.dcse RQ N a 

of a d d n u \ 

(a Shp Pi S o . O r A swai r a C H i I O M J 

Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 
Attn: Mr. G.L. Pratt 

E. 1. DU PONT DE NEMOURS & COMPANY" 

SHIP VIA: 

• IF COLLECT. Ma< Fmgltf BJ To: 

P U A I I I N m O l a o a o n A S BPic in io B I L O W SUBJECT TO coNomoNS 
AND BOTIUCIIOMS U n f O ON BOTH THI rACI AND B l V I U t HOI OF THIS 
PUBCHAli O i l D a . 

T m e t , TBUis, n a u a m BumNC DATI O I o i M n COMXTIONS A N D MSTIUCTKINS A M 
NOT ACanABU IMMEDumr ADVISE NOVIOUAl NOCAIEDIV a s AOOW A K M 
RnMSH COWPIETEIHPPDU » « 0 B < U T I 0 N ANO NOi iD I 1 CbniS C lUacMO USI WITH 
FAfU .WIP«Kir S T H I ly iOIAl i t OtDf» NUWjBI ON lACH rMXtC t . PAOnNO IST. l a i 
o r LADING. MVOCE AND AU COBIE9>OM)CNCL 

MAU r o u t i N v e i c i TO A D O B E U INDICATED BELOWI -

D 
D 

E.I. du Pont de Nemours & Co 
Mis. Stores/Chambers Works 
Deepwater, NJ 08023 
Attn: A/P Section 

DO NOT INSUK U » O l FAKB POST DO NOT DECIAK AB EmCSS AM) AD noCKT 
IN OIZSS o r SSOmir LOME! CHAISES lESUI 10 DUPONT. DEQABED VAllJE SnAU NOI 
E X a S ICWEST AHOUNT IN APPUCAHE TAHITF 

ITEM OUANntY DESCRIPTION INOUH ADMCnVE, MANJC NUIC « NO) PRICE 

ALTERATION #1 

Alteration «1 issued to PO #LHD-956834-Y for 
chlorination of p-nitro toluene to change the 
following; 

PERIOD OF AGREEMENTi From - 6/1/89 thru 5/31/90 
To - 6/1/89 thru 12/31/91 

CONTRACT ADMINISTRATOR; Change from K.F. Kamenski 
to Paul Smith (609) 299-5000 X 3593. 

CoqiDgnsation! Replace Exhibit "A" dated 5/12/89 with 
Exhibit "A" dated 8/14/90", attached hereto' and made 
a part hereof. 

RECEIVED 

DEC 4 1990 

Afls'd 

o o 
z 

3D 
=1 

6 
z a 
- I 
X 
cn 

NO OTHBR CHANGES. 

J^SSSS^-. BY- DATE: 
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E. 1. DU P O N T DE NEMOURS & COMPANY 
INCO«»<M*TCO 

W I L M I N G T O N . D E L A W A R E 19898 November 1 5 , 1990 

MATERIALS ANO LOGIS-nCS DEPARTMENT 

Mr. Geoffrey L. Prat-t 
Cedar Chemical Corporation 
5100 Poplar Avenue 
2 i th Floor 
Memphis, TN 38137 

Dear Mr. Pratt: 

REFERENCE is made to the Agreement entered into June 1, 1989 
between E.I. DU PONT DE NEMOURS & COMPANY (DU PONT) and CEDAR CHEMICAL 
CORPORATION (CEDAR) relative to perform chlorination of p-nitarxj 
toluene for DU PONT'S Chambers Works, Deepwater, NJ, plemt. It is 
hereby mutually agreed to amend t:he aforesaid Agreement in the 
following manner effective June 1, 1990: 

PERIOD OF AGREEMENT 

(Extend the term of this Agreement from ending May 31, 1990 to ending 
December 31, 1991.) 

CONTRACT ADMINISTRATOR 

(Change contract administrator from K.F. Kamenski to Paul Smith.) 

COMPENSATION 

(Replace Exhibit "h" dated 5/12/89 in its entirety with Exhibit "A" 
dated 8/14/90 with the exception of t:he paragraph relative to a 
formula for adjusting processing fees. It is agreed to meet for the 
purpose of adjusting processing fees at least two (2) nonths prior to 
the expiration of this Agreement or extensions thereof.) 

ALL OTHER TERMS and conditions of the current Agreement, except 
as modified in the above manner, shall continue in full force and 
effect. 

Please indicate your acceptance of this amendment by signing both 
copies in the space provided below and return the copy marked 'WIUI. 
ML&S COPY" to R.A. Blackhall, E.I. du Pont de Nemours & Company, 
Materials, Logistics & Services, PO Box 80015, BMP-15-12B4, 
Wilmington, Delaware 19898. 

CEDAR CHEMICAI? CORPORATION^ E.I. DlfPONT DE NEMOURS & COMPANY 

BY: ^^.-^9^^?%/ c>\ x>'g^^e^ BY: \'--—i \ r j ^ \ijuytm^j^yry — I ^ y ^ ^ y ^ ^ -— ^=^—- * I j V - ^ K^Of^ ' i n r v — • C L . 

T I T L £ : Ĵ Wc-rT^̂ : ZZ'r^r, / / y ^ TITLE: i Z i p ^ ^ /ofi^,/t^/^vi^^ 

DATE: y y a c / 9 6 ^ U / i i / / 1 ^ 

r DE NEMOURS & CO 
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EXHIBIT "A" PAGE 1 OF 2 

CEDAR CHEMICAL CORPORATION 
24(h Floor • SlOO PepUr Avenue • Memphis. TN 38137 • 901.685-5348 

Augusc 14, 1990 

AUG 2 1 1990 

pir. R. A. BiacKhal I 
£. I. au Pont de Nemours 2. Co. 
?. 0. Box 80015, Barley Mill Plasa 
Wilmington, DE 19898 

Dear Bob: 

A3 a follow up to our meeting of July 25, 1990. we are 
pleasee to submit Cedar's proposal for the chlorination of PNT 
tor tne remainder of 1990: 

i. k plant preparation and cleanup fee of 330,000 for each 
srccuccion campaign. 

2. ?i processing fee per pound of CNT based upon a per diem 
processing fee of »10,000 divided by the proouctivity target of 
21,277 pounds per aay. 

3. The above pricing formulas would apply for alt guantities 
aown to a minimum of two cars of PNT (approximately 250.000 
pouncsJ. 

4. Stana oy compensation of »9,000 per day for interruptions in 
Ceaar-s proouction aue to items unaer au Pont'S control such as 
cne PNT supply. Du Pont would continue to have the option of 
ceciaring the campaign complete in wnich case the per diem woulc 
cease and the campaign would terminate. 

5. Cecar will provide chlorine, if reguested by du Pont for a 
price of 1.2 cents per pouna of CNT during 1990. 

Ycu were to proviae a fonnula for adjusting the aocve 
processing fees for inflation which would be triggered in 1991. 

Ceaar will provide au Pont with copies of Certificates of 
.Analysis on each lot of CNT in a proauct rail car. such copies tc 
oe faxea tc tnem at the time the car is shipped to the attention 
of ?=ui Smith at 609-540-3177 with a secona copy to 609-540-4498. 

Ceaar will continue to fax the records of car weights ana 
receiving reports as they have in the past. 
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EXHIBIT "A" PAGE 2 OF 2 

3oo. I hope that this covers accurately the Issues that we 
aiscussea and that we can develop a multi-year contract. Please 
let me Know, if there is additional information that I can 
provide. 

Sincerely, 

Geoffrey L. Pratt 
Director Operations 
Custom Manufacturing 

mc 

c c : Paul H. Smith 
E l a i n e A. Donald 
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E. I. DU PONT DE NEMOURS ft COMPANY CONTRACT ORDER 
..waoKfOiiatt' 

WiLMiNsTON, DELAWARE I M S B 

ll- ^^ffi . ^ .y^ September 17, 1992 LPMD-1333 
AU NO 

1/2 
Mdz Mi 

E. I. DU PONT DE NEMOURS ft COMPANY 

J - Cedar Chemical Corporation -\ 
5100 Poplar Avenue 
24th Floor Wilmington, DE 
Memphis, TN 38137 ,«U;,NG POINT kisras 
Attn: Mr. Geoffrey L. Pratt lui k R.A. Blackhall 

Munc r 
L J 

ISSUED BV vaac 

This document, when properly executed, shall conscicuce an Agreement 
between E.I. DD PONT DE NEMOURS & COMPANY (DU PONT) and CEDAR CHEMICAL 
CORPORATION (CEDAR). 

SERVICES; To cover the cost to chemically convert DU PONT-furnished 
sodium perborate tetrahydrate (SPBT) Fines ("Distressed" Rework Sodium 
Perborate) into sodium metaborate solution for DO PONT'S Memphis, TN 
plant. 

PERIOD OF AGREEMENT; October 1, 1992 through April 1, 1994. 

QUANTITIES; Approximately 12,000,000 lbs. (+/- 2%) of SPBT Fines. (This 
is conditional on CEDAR'S ability to chemically convert the SPBT Fines to 
specification.) 

SPECIFICATIONS; Per DU PONT'S Technology Package, "Rework SPBT Fines 
Into Sodium Metaborate Solution", by Bess Hwang, dated October 1, 1992, 
which is attached hereto and made a part hereof. 

COMPENSATION; $0.08/lb. of SPBT processed 

If SPBT processed in the trial meets specification and is unacceptable to 
DU PONT (due to internal DU PONT problems with using the processed SPBT), 
this Agreement is terminated and DU PONT will reimburse CEDAR seventy 
thousand dollars ($70,000.00) to cover CEDAR'S startup costs. 

Per CEDAR'S letter dated July 27, 1992 from G.L. Pratt to DU PONT'S R.A. 
Blackhall, which is included herein by reference. 

If DU PONT elects, after 6.OMM lbs. of SPBT has been processed and 
accepted by DU PONT, additional guantities may be processed to a total of 
12.OMM lbs. (+/- 2%) at the $0.08/lb. fee. If DU PONT elects to cease 
processing of any quantity exceeding 6.OMM lbs., but less than 12.OMM 
lbs-. (+/- 2%), DU PONT agrees to pay CEDAR an amount of $0.02/lb. times 
the number of pounds not processed to the total of 12.OMM lbs. 

AB0000065458/1 
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E. I. DU PONT DE NEMOURS ft COMPANY CONTRACT ORDER 
: UWOAPDIUTED : 

WILMINOTON, D E L A W A R E t t a o a 

September 17, 1992 LPMD-1333 
catrmttCT ORonr N O 

2/3 

ISSUED BY mnaa t t 

E. I. DU PONT DE NEMOURS ft COMPANY 

r Cedar Chemical Corporation ~l 
5100 Poplar Avenue 
24th Floor Wilmington, DE 
M e m p h i s , TN 3 8 1 3 7 „ ^ ^ ISSUING POINT itoctnhtt.. 
Attn: Mr. Geoffrey L. P ra t t ^ k R.A. Blackhall 

nmnaBr 

L J 

TERMS & CONDITIONS: DU PONT'S General Conditions, EM-6685, Rev. 12/88, 
(as hand annotated) is attached hereto and made a part hereof. 

YIELD; Per projection in "Specifications". 

WASTE; The conversion process will not generate any agueous waste. 
Fugitive emissions, with contaminants potentially harmful to DU PONT'S 
process, will be the responsibility of CEDAR to dispose. 

Confirming CEDAR'S letter of September 9, 1991 from G.L. Pratt to 
DU PONT'S R.A. Blackhall, which is included herein by reference. 

INVOICES; Invoices will be sent to the following address; 

Original invoices to: 

E.I. du Pont de Nemours & Company 
Du Pont Chemicals 
1007 Market Street 
B-8209 
Wilmington, DE 19898 

Attn: Mr. Jim Pawloski 

Copies of invoices to: 

E.I. du Pont de Nemours & Company 
2571 Fite Road 
Memphis, TN 3 8127 
Attn: Ms. Bess Hwang/Mr. Pete Garrison 
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E. I. DU PONT DE NEMOURS ft COMPANY CONTRACT ORDER 

WILMINGTON, DELAWARE I989S 

September 17, 1992 LPMD-1333 
cMYhAa'.AWUNo U.J NO 

3 / 3 
MtiiNtr 

e. I. DU PONT DE NEMOURS & COMPANY 

r Cedar Chemical Corporation 
5100 Poplar Avenue 
24th Floor 
Memphis, TN 38137 
Attn: Mr. Geoffrey L. Pratt 

"I 

Wilmington, DE 
tasa 
Ul 

Hiflnis • 
ISSUING POINT 

R.A, Blackhall 

L J 
ISSUED BY HiVEtMW 

CONTRACT ADMINISTRATOR; Business Contract Administrator - Jim Pawloski, 
Wilmington, DE (302) 773-4061. Technical Contract Administrator - Bess 
Hwang/Pete Garrison, Memphis, TN (901) 353-7100. 

ENTIRETY; This document, and the docxxmenta sp-aovf.I'celly referred to 
herein, embody the entire Agreement, and there aire no agreements, 
understandings, conditions, warranties or representations, oral or 
written, express or implied, with reference to the subject matter hereof 
which are not merged herein. No modifications hereof shall be of any 
force or effect unless in writing and signed by both parties. 

Please signify your acceptance of the above by sigpaing in the space 
provided below and returning the PINK COPY to Robert A. Blackhall, E.I. 
du Pont de Nemours & Company, PO Box 80723, CRP-HR-1102, Materials and 
Logistics, Wilmington, Delaware 19880. 

CEDAR CHEMIC E.I. DU PONT DE NEMOURS & COMPANY 

BY! ^ 

DATE; ZQ^^/ yff2 
TITLE; ^ / ^ l ^ f ^ ; > ^ ^ ^ . ^ ^ i ¥ t ^ 

DATE: 
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C/^/Dyf/? CU/^/7l/c/)i 

EM^eaS Rev. 12/88 

GENERAL CONDITIONS 
OFF-PLANT SERVICE 

E. I. DU PONT DE NEMOURS AND COMPANY 
(INCORPORATED) 

1. DEFINITIONS 
When used in this Agreement: 
MATERIAL means any unfinished matter, including packaging supplies, furnished by or on behalf of DU PONT to 

CONTRACTOR fbr processing, handling, storage, or for use in the production of fuiished goods. 
PRODUCT means finished goods meeting DU PONT specifications that have been produced by CONTRACTOR from 

M.ATERIAL. PRODUCT also means finished goods that have been fiirnished by or on behalf of DU PONT lor handling, storage 
or use by CONTRACTOR fbr DU PONT'S benefit. 

REPLACEMENT COST shall be defined as follows: 
1. When the MATERIAL or PRODUCT was bought by DU PONT, REPLACEMENT COST means the price paid by 

-' DU PONT, including all freight and handling charges. 
2. When the MATERIAL or PRODUCT was manufactured by DU PONT for sale in its then existing fbrni, REPLACEMENT 

COST means DU PONT'S list price for the MATERIAL or PRODUCT, less ten percent (10%). 
3. When the MATERIAL or PRODUCT was manufactured by DU PONT, but not for sale by DU PONT in its then existing 

form, the REPLACEMENT COST means DU PONT'S manufacturing cost, including fixed and variable costs, plus all 
freight and handling charges. 

4. In all cases REPLACEMENT COSTS shall include any fees paid by DU PONT fbr services for any processing of 
MATERLVL or PRODUCT. 

The "price" as used in these definitions of REPLACEMENT COST will be the price of the MATERIAL or PRODUCT in 
effect at the time the loss, damage or destruction of the MATERIAL or PRODUCT occurred. 

2. ASSIGNMENT AND SUBCONTRACTING 
Neither party shall assign or transfer this Agreement, in whole or in part; or any interest arising under this Agreement or 

subcontract any work hereunder without the prior written consent of the other party. Subject to the provisions of this clause, this 
Agreement shall insure the benefit of and be binding upon the successors and assigns of the parties. 

3. NONDISCRIMINATION 
CONTRACTOR warrants that it has complied with all iq>plicab]e laws, rules, orders and regulations of governmental 

authority covering the production, sale and delivery of the MATERIAL, PRODUCT or services specified herein. Including, but 
not limited to. Executive Order 11246, and the rules and regulations promulgated thereunder, the Rehabilitation Act of 1973 and 
the Vietnam Era Veterans Readjustment Act of 1974. Further, CONTRACTOR warrants that in the performance of the services 
hereunder, it will comply with all applicable provisions of the Fair Labor Standards Act of 1938, as amended. 

4. FORCE MAJEURE 
No liability shall result to either party from delay in performance or from nonperformance caused by circumstances beyrad 

the control of the party who has delayed performance or not performed. The nonperforming party shall be diligent in attempting 
to remove any such cause and shall promptly notify the other party of its extent and probable duration. 

If a party, due to circumstances beyond its control, is unable to supply the total demands for the goods or services required by 
the Agreement, tucn that nonperforming party shall allocate its available supply among all purchasers in proportion to the 
amounts previously provided to those purchasers. 

If the party who has delayed performance ox noc performed on account of circumstances beyond its control is unable to remove 
the causes within fifteen (IS) days, the other party shall have the right to terminate, without penalty, this entire Agreemem or any 
portion of it. 

5. TERMINATION 
If CONTRACTOR should refuse or fail to supply sufficient number of properly skilled personnel, or should it foil to make 

prompt payment to subcontractors for labor and MATERIAL used hereunder, or should it disregard or be in violation of any 
laws, ordinances or governmental regulations, or should it otherwise violate any of the clauses of this Agreement, or if 
DU PONT, hereunder in good faith, determines that personnel, MATERIAL, PRODUCT or equipment as required hereunder 
are being used in an unsafe manner or in any way such that DU PONT'S title thereto is in jeopardy, or that CONTRACTOR'S 
credit or financial position is impaired, then DU PONT nuiy, without prejudice to a i^ other right or remedy, terminate or 
suspend this Agreement without liability on written notice. Termination under this clause or under any other clause of this 
Agreement shall not relieve or release either party hereto from any rights, liabilities or obligations which U has accrued prior to 
the date of such termination. 
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6. DEFAULT 
In the event that cither party hereto shall default in the substantial performance of any material obligation specified herein, the 

nonde f;iuUing party shall notify the other party hereof in writing and, if such default is not remedied within fifteen (15) days from 
date of such notice, then the nondefaulting party shall have the right to terminate this Agreement immcdiatoly. If, in the 
nondefaulting party's sole opinion, such default may result in substantial property damage, injury, accident or death, that pany 
may, at any time, immediately suspend this Agreement without penalty or damages. 

7 . SAFEKEEPING/TITLE 
CONTRACTOR assumes full responsibility and liability for the safekeeping and safe handling of all DU PONT MATERIAL 

or PRODUCT when such MATERIAL or PRODUCT is in CONTRACTOR'S care, custody and control. Unless otherwise 
specified in this Agreement, title to such MATERIAL or PRODUCT shall remain with DU PONT. CONTRACTOR shall 
reimburse DU PONT for the REPLACEMENT COST of any such MATERIAL or PRODUCT lost, damaged or destro>rd while 
in CONTRACTOR'S care, custody or control. Reimbursement shall not affect DU PONT'S title to such MATERIAL or 
PRODUCT CONTRACTOR shall segregate and placard such MATERIAL or PRODUCT indicating DU PONT'S ownership. 
CONTRACTOR shall obtain prior written approval ofDU PONT before moving any such MATERIAL or PRODUCT to a new 
location. 

3. CONTAMINATION 
CONTRACTOR will take all steps necessary to prevent the contamination ofDU PONT MATERIAL or PRODUCT when 

in CONTRACTOR'S care, custody and control. In the event of contamination, CONTRACTOR shall, at DU PONT'S option ̂  
and at CONTRACTOR'S cost, rework, replace and/or dispose of all such contaminated MAT^RIM. or PRODUCT. \ 

9. INDEMNIFICATION ^ — f e i - - ^ / 
CONTRACTOR will indemnify DU PONTfotalHiagni^loss and expense incurred by DU PONT resuhmg from any act«*r 

omission, negligent or otherwise, jbytpu rClfTf^)CONTRACTOR or CONTRACTOR'S agents, subcontractors or assigwfm 
performance under this Agreement. This indemnity shall not applytwhcre t h e ^ l e cause ofl^e liybilip; losspr expense ftjhe 
willful misconduct or negligence of DUPONT. ^ * *—ibW^£Xf^ri?i^t^ 
performance under this Agreement. Yhis indemnity shall not applytwhcre t h e ^ l e cause oflthe liybilip; losspr expense ^ h e 

infill misconduct or negligence of DU PONT. ^ * 1—7a W^ £Xf£^/' 7//yff^ 
The liability, loss or expense covered by this indemnity includes senlements, judgments, court costs, attorneys' fees and other / ^ 

litigation expenses incurred by DU PONT arising out of (1) injury to or death of any person, including employees of ^ ^ 
CONTRACTOR or DU PONT, or (2) loss of or damage to property, including property of CONTRACTOR or DU PONT, or (3) 
damage to the environmenL 

10. INSURANCE 
CONTRACTOR, at its expense, shall carry and maintain in force at all times relevant hereto insurance of the type and 

minimum coverage limits as follows: 
(a) Workers' Compensation—Statutory; and Employer's Liability—$100,000 per accident. 
(b) Commercial General Liability (Occurrence Form), including Contracmal Liability; in a combined single limit for Bodily 

Injury and Property Damage—SSOO ,000 per occurrence. 
(c) Comprehensive Automobile Liability, in a combined single limit for Bodily Injury and Property Damage—$300,000 per 

occurrence. 
(d) Other insurance appropriate for CONTRACTOR'S business or required by law. 
Upon DU PONT'S request, certificates of insurance evidencing the coverages required above of CONTRACTOR shall be 

filed with DU PONT'S designee. Such certificates shall provide that the insurer will give DU PONT thirty (30) days' advance 
notice of any changes in or cancellation of coverage. If in connection with the work being performed hereunder CONTRACTOR 
will not use motor vehicles on DU PONT property, other than parking areas, a letter so stating is acceptable in lieu of the 
automobile insurance certificate. 

In the event any subcontractor is employed, with or without DU PONT'S consent, for the services covered in this Agreement, 
then CONTRACTOR assumes full responsibility to ensure that the subcontractor's services are covered by the same insurance 
limits as set forth herein. 

Neither failure of CONTRACTOR to comply with aiqf or all of the insurance provisiais of this Agreement, nor the failure to 
secure endorsements on ihe policies as may be necessary to carry out the terms and provisions of this Agreement shall be 
construed to limit or relieve CONTRACTOR from any of its obligations under this Agreement, including the INSURANCE 
article. 

11. INDEPENDENT CONTRACTOR 
It is understood diat the employees, methods, fecilities and equipment of CONTRACTOR shall at all times be under its 

exclusive direction and control. CONTRACTOR'S relationship to DU PONT shall be that of an independent contractor and 
nothing in this Agreement shall be construed to constitute CONTRACTOR or any of its employees or officers, as an employee, 
agent, joint venturer or partner of DU PONT. 

12. WASTE DISPOSAL 
The parties agree to employ best efforts and work toward minimizing the waste generated. CONTRACTOR agrees to return 

any hazardous waste to DU ? G t ^ or its designate for disposal. 

A B 0 0 0 0 0 6 5 4 5 8 / 5 



WASTE DISPOSAL (Cont'd.) 
CONTRACTOR further agrees to furnish all required equipment and labor at no additional cost lo DU PONT to remove and 

dispose of such quantities of nonhazardous waste as are produced hereunder and which DU PONT elects not to have returned to 
it. Prior to the start of actural processing hereunder, CONTRACTOR and DU PONT will agree in writing of the identity of any 
waste disposal subcontractor, methods used and the location of sites to be used for waste disposal hereunder. CONTRACTOR 
will notify DU PONT and get the written approval ofDU PONT'S Contract Administrator prior to changing any waste disposal 
subcontractors, methods, or location of waste disposal under this Agreement. C(^>ITRACTOR agrees that such waste will be 
transported and disposed of in a safe and environmentally sound manner so as to prevent any waste from entering the 
environment as a pollutant. CONTRACTOR will exercise controb necessary to prevent scattering of the waste or access to 
containers containing such wastes unless said access is authorized by DU PONT. 

CONTRACTOR shall not use, reuse, sell or otherwise dispose of any DU PONT MATERIAL, processed MATERIAL not 
meeeting specification, or PRODUCT for its account, unless otherwise agreed to in writing by DU PONT'S Contract 
Administrator. CONTRACTOR agrees not to use, reuse, sell or otherwise dispose of any DU PONT packaging macerial without 
the prior written permission of DU PONT'S Cbniract Administrator, and then only if all DU PONT identification is completely 
removed. 

13. RECORDS AND INSPECTION 
CONTRACTOR agrees to maintain, in accordance with "Generally Accepted Accounting Principles and Practices", such 

Tcords as may be necessary to adequately reflect the accuracy of CONTRACTOR'S charges and invoices for reimbursement 
under this Agreement and maintain such other additional records as DU PONT may from time to time reasonably require in 
connection with this Agreement. DU PONT shall have the right from time to time to inspect and verify the records kept by 
CONTRACTOR in connection with this Agreement. DU PONT'S duly authorized representatives shall have the right to visit, 
observe, audit, and inspect CONTRACTOR'S production and related facilities utilized to accomplish the objectives of this 
Agreement at any time during CONTRACTOR'S normal business hours. DU PONT'S duly authorized representatives shall also 
have the right to select and inspect samples of MATERIAL, MATERIAL-in-process and PRODUCT in CCWTTRACTOR'S 
facility received, obtained or produced under this Agreement and to reject PRODUCT or CONTRACTOR-supplied MATE
RIAL on the basis of the selected samples if DU PONT'S specifications are not met. DU PONT'S inspection or failure to 
exercise its right to test samples for compliance with DU PONT'S specifications shall not be deemed to establish that such 
MATERIAL or PRODUCT met DU PONT'S specifications. 

14. TAXES 
DU PONT agrees either to pay directly all property taxes, licenses, charges and assessments properly levied by any properly 

constituted governmental authority upon the DU PONT-owned MATERIAL, equipment (if any) and PRODUCT hereunder, or 
to reimburse CONTRACTOR therefore if paid by CONTRACTOR at DU PONT'S written direction. CONTRACTOR assumes 
fiill responsibility for the payment of all federal and state taxes of whatever sort, social security and uneniployment compensa
tion uxes, withholding taxes, and all other taxes or charges applicable to CONTRACTOR'S actions, employees, facilities and 
materials for performing services hereunder or applicable to CONTRACTOR'S income hereunder. 

15. AUTHORITY 
The parties hereby represent that they have full power and authority to enter into and perform this Agreement and the parties 

know of no contract, agreements, promises or undertaldngs which would prevent the full execution and performance of this 
Agreement. 

16. RESERVATION OF RIGHTS 
DU PONT'S waiver of any of its remedies afforded hereunder or by law is without prejudice and shall not operate to waive any 

other remedies which DU PONT shall have available to it, nor shall such waiver operate to waive DU PONT'S rights to any 
remedies due to a future breach, whether of a like or different character. 

17. HEADINGS 
All headings of the clauses of this Agreement are inserted for convenience only and shall not affect any construction or 

interpretations of this Agreement. 

18. NONDISCLOSURE 
CONTRACTOR agrees not to disclose to others (a) the foct that DU PONT has purchased or plans to purchase services, 

articles. MATERIALS or PRODUCT from CONTRACTOR or (b) any information or knowledge that may be gained or learned . 
by CONTRACTOR about the business. PRODUCTS, employees or methods employed by DU PONT unless such disclosure is 
necessary to perform service required under this Agreement or as required by law. 

19. APPLICABLE LAW 
The laws of the State of Delaware shall govern the construction of this Agreement. 

20. SEVERABILITY 
In the event that any clause of this Agreement shall be found to be void or unenforceable, such findings shall not be construed 

to render any other clause of this Agreement either void or unenforceable, and all other clauses shall remain in fiill force and 
effect unless the clause(s) which is/are invalid or unenforceable shall substantially affect the rights or obligations granted to or 
undertaken by either party 
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21. CORPORATE STATUS 
In the event that CONTRACTOR'S invoice does not indicate that CONTRACTOR is an incorporated entity, by use of the 

words (or abbreviations) "Incorporated", "Corporation" or "RC." as a part of CONTRACTOR'S company name, then 
CONTRACTOR shall display its tax idcncification number (TIN) on che invoice in lieu of such designacions. Failure co furnish 
such information may result in withholding twenty percent (20%) of Agreement payments in accordance vnth IRS regulations. 

22. SAFETY AND HEALTH 
CONTRACTOR acknowledges that hazards may be involved Jn providing the services described hereunder. Accordingly, 

CONTRACTOR agrees to perform its services in a carefiil and workmanlike manner and to take all necessary precautions in the 
processing, handling, transportation and disposal of MATERIAL and PRODUCT involved in this Agreement to avoid an 
unhealthy or unsafe work environment, injuries to persons, damage to property or pollution. DU PONT may provide 
CONTRACTOR with certain information regarding the MATERIAL involved hereunder, including procedures for processing, 
handling, transporting and disposal, as well as toxicological data. Any infonnnation supplied by DU PONT shall be the latest 
information known to DU PONT and relevant to the work to be performed hereunder. Such information is provided without 
warranty or representation as to its completeness or suitability in providing the services herein. The methods emplo)cd and the 
precautions taken to handle DU PONT-owned equipment, if any, MATERIAL and PRODUCT shall be determined by and rest 
solely with CONTRACTOR. CONTRACTOR agrees to provide its employees with a safe and healthy workplace using, but not 
limited to, such information as is or may be provided by DU PONT 

DU PONT shall have the right to immediately suspend this Agreement, without liability to CGNTKACTOR, if at anytime 
DU PONT in its sole judgment determines that CONTRACTOR has violated any of the provisions of this clause. Further, if 
CONTRACTOR fails to correct any such violation within seven C7) days immediately following DUPONT'S written notice to 
CONTRACTOR of the violation, DU PONT has the right to terminate this Agreement. 

23. WARRANTY 
CONTRACTOR warrants that the PRODUCT or services delivered hereunder will be free of defects in MATERIAL and 

workmanship and meet the q>ecifications supplied by DU PONT. In the event that PRODUCT or services supplied by 
CONTRACTOR fails to meet any of the aforementioned warranties or are otherwise defective, CONTRACTOR shall, at 
DU PONT'S option, replace the defective PRODUCT or refund the purchase price induding freight charges. CCMMTRACTOR 
further agrees to reimburse DU PONT for all costs incurred in the recall of defective PRODUCT and for til expenditures made 
in die settlement of any claim against DU PONT relating to defective PRODUCT or services supplied by CONTRACTOR. 
DU PONT shall notify CONTRACTOR promptiy of any claim against DU PONT with respect to the PRODUCT or services 
supplied hereunder and shall provide CONTRACTOR and/or its insurance carrier with information needed for settiement or 
defense of such claims. 

24. SHIPMENTS 
Freight charges, excluding detention and demurrage charges, for all MATERIAL or olher items supplied direcdy by 

DU PONT under this Agreement and for all PRODUCT produced hereunder by CONTRACTOR and shipped per DU PONT'S 
instructions shall be for DU PONT'S account. Detention and demurrage charges on incoming shipments shall be borne by 
CONTRACTOR unless caused by DU PONT'S early or excessive delivery of MATERIAL. Shipments of MATERIAL or 
PRODUCT hereunder to third parties are to be made by CONTRACTOR upon written direaion from DU PONT. 

25. CONFLICT OF INTEREST 
CONTRACTOR shall not hire any employee or officer of DU PONT while diat emplojee or officer is an employee or officer of 

DU PONT. CONTRACTOR shall not pay any salaries.,commissions, fees, or make any payments or rebates, to any employee or 
officer of DU PONT, or to any designee of any such employee or officer, or favor any employee or officer of DU PONT, or any 
designee of any such employ-ee or officer, with gifts or entertainment of significant cost or value or with service or goods sold at 
less than fiill market value. CONTRACTOR agrees that its obligation to DU PONT under this clause shall also be binding upon 
any subcontractors and sub-subcontractors of work hereunder. CONTRACTOR fiirther agrees to insert the provisions of tiiis 
clause in each such subcontract. 

^ ( i v in ^ e event complaints are made against DU PONT relating to PRODUCT i"~<ur^ *')' ^'""'^TTI W i n u U rppr^cnuitiui. of 
r /U ' Y DU PONT shall investigate die complaint and assign r^T'"^'*" '") ' """ '"' ' ' ' " ' "< »ha» result from a complaint attributable to 
^ [ ? ^ ' ^ MATERIAL pro>ii1i i1 liy PT' Pni'l I ni iiiiiiJiiiiTlili in PRODUCT that meets all production specifications herein shall be 

" " - -^ \^y4)U rOI>rr. claims nuributabk to services performed by CONTRACTOR shall be assumed by CONTILVCTOR.-
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CEDAR CHEMICAL CORPORATION SITE 

TOLLING AGREEMENT 

This TOLLING AGREEMENT is entered into effective March 19, 2010 (the 

"EFFECTIVE DATE"), between Tyco Fire Products LP, formerly known as Ansul, Inc., 

formerly known as Wormald U.S., Inc. (collectively referred to as "Tyco Fire Products"); Helena 

Chemical Company; and ExxonMobil Chemical Co., a division of Exxon Mobil Corporation 

(collectively the "CAO RESPONDENTS") and ^. 'U &o\iKC^<^Kaqa£fa. (the "TOLLING 

PARTY"). 

On March 22, 2007, the CAO RESPONDENTS entered into a Consent Administrative 

Order (the "CAO") with the Arkansas Department of Environmental Quality relating to the 

Cedar Chemical Corporation Site in Helena-West Helena, Arkansas (the "SITE"). In ihe Matter 

of Cedar Chemical Corporation Site, LIS No. 07-027 (Ark. Dept of Envt'l Quality, filed March 

26, 2007). A true copy of the CAO is attached as Exhibit 1 to this AGREEMENT. 

The TOLLING PARTY is a person or entity that may have responsibility with respect to 

the SITE. The TOLLING PARTY denies such responsibility for purposes of this TOLLING 

AGREEMENT. 

The CAO RESPONDENTS contend that because of actions they have taken or may take 

and funds they have expended or may expend in connection with the SITE, the CAO, or both, 

they have certain claims,-including but not limited to contribution, response cost recovery, 

indemnity, set-off, apportionment, cross-claim, counterclaim, release, satisfaction, waiver, and 

estoppel, (the "TOLLED CLAIMS")— against other parties that may have responsibility with 

respect to the SITE, including the TOLLING PARTY. 



The CAO RESPONDENTS and the TOLLING PARTY agree that they do not wish to 

engage in litigation or other adjudication with one another at the present time regarding the 

TOLLED CLAIMS of the CAO RESPONDENTS. 

In consideration of the mutual promises stated in this TOLLING AGREEMENT, the 

parties agree as follows: 

1. Each CAO RESPONDENT agrees it will not initiate, file, or serve any lawsuit, 

civil action, or claim relating to the Tolled Claims against the TOLLING PARTY prior to the 

TERMINATION DATE as defined in Paragraph 4 below. The TOLLING PARTY agrees it will 

not initiate, file, or serve any lawsuit, civil action, or claim relating to the Tolled Claims against 

any of the CAO RESPONDENTS prior to the TERMINATION DATE as defined in Paragraph 4 

below. TOLLED CLAIMS do not include, and nothing in this TOLLING AGREEMENT shall 

affect, any claims or defenses that the CAO RESPONDENTS or the TOLLING PARTY may 

have in the matter styled in the U.S. District Court, Eastern District of Arkansas, Helena Division 

as Harry Stephens Farms, Inc., et al. v. Wormald Americas, Inc., et al. Case No. 2-06CV-00166. 

2. The period between the EFFECTIVE DATE of this TOLLING AGREEMENT 

and the TERMINATION DATE, as defined below in Paragraph 4, shall not be included in 

determining the applicability of any statute of limitations, laches, or any other defense based on 

the lapse of time in any action or proceeding brought by either party against the other involving 

the TOLLED CLAIMS of the CAO RESPONDENTS. 

3. Nothing in this TOLLING AGREEMENT shall affect any defense available to 

any party as of the date of this TOLLING AGREEMENT. This TOLLING AGREEMENT shall 

not be deemed to revive any claim that is or was already barred on that date. Nothing in this 

TOLLING AGREEMENT, or in the circumstances which gave rise to this TOLLING 

AGREEMENT, shall be construed as an acknowledgment by any party that any claim has or has 
2 . • 



not been barred, or is about to be barred, by the statute of limitations, laches, or other defense 

based on the lapse of time. 

3. This TOLLING AGREEMENT shall not operate as an admission of liability by 

any party. This TOLLING AGREEMENT does not constitute an admission or 

acknowledgement on the part of the TOLLING PARTY that CAO RESPONDENTS possess a 

claim against it. The TOLLING PARTY reserves all rights or defenses that it may have to 

contest or defend any claim or action the CAO RESPONDENTS may assert or initiate against 

the TOLLING PARTY. Neither this TOLLING AGREEMENT nor any action taken pursuant to 

this TOLLING AGREEMENT shall be offered or received in evidence in any action or 

proceeding as an admission of liability or wrongdoing by any party. 

4. Any party may terminate this TOLLING AGREEMENT on sixty (60) days 

written notice tb the other(s) sent by electronic mail and registered mail, return receipt requested, 

to all other parties and their counsel at the following addresses: 

To Tyco Fire Products LP: 

Joseph L. Schohn 
Counsel, Envirorument, Health and Safety 
Tyco International 
9 Roszel Road 
Princeton, NJ 08540 
(609)806-2469 
Fax: (609)720-4335 , 
jschohn@tyco.com 

Ann P. Faitz 
Faitz Law Firm PLLC 
585 Silverwodd 
North Little Rock, AR 72116 
(501)831-5637 
Fax: (501)791-0966 
ann.faitz(§gmail.com 

mailto:jschohn@tyco.com


To Helena Chemical Company: 

David W. Hawkins 
General Counsel & Assistant Secretary 
Helena Cherhical Company 
225 Schilling Blvd., Ste. 300 
Collierville, TN 38017 
(901)537-7270 
Fax: (901)537-8677 
HawkinsD@helenachemical.com 

Kim Burke 
Taft, Stettinius & Hollister LLP 
425 Watout Street, Ste. 1800 
Cincinnati, OHIO 45202-3957 
(513)357-9369 
Fax: (513)381-0205 
kburke@taftlaw.com 

Allan Gates 
Mitchell, Williams, Selig, 

Gates & Woodyard, PLLC 
425 West Capitol Ave., Ste. 1800 
Little Rock, AR 722-1-3525 
(501) 688-8816 
Fax: (501)688-8807 
agates@mwlaw.com 

To Exxon Mobil Corporation: 

Dave Roberson 
Project Manager 
de maximis, inc. 

. 2203 Timberloch Place, Suite 213 
The Woodlands, TX 77380 
(281)363-8733 . 

. Fax: (281)681-1781 
dave@demaximis.com 

Kevin J. Vaughan 
Counsel, Enviroimiental & Safety 
Exxon Mobil Corporation 
3225 Gallows Rd., Room 3D2109 
Fairfax, VA 22037-0001 . 
(703)846-4416 
kevin.j.vaughan@exxonmobil.com 

mailto:HawkinsD@helenachemical.com
mailto:kburke@taftlaw.com
mailto:agates@mwlaw.com
mailto:dave@demaximis.com
mailto:kevin.j.vaughan@exxonmobil.com


Joseph W. Ghormley 
Quattlebaum, Grooms, Tull & Burrow, PLLC 
111 Center Street, Ste. 1900 
Little Rock, AR 72201 
(501) 379-1764 
Fax: (501)379-1701 
jghormley@qgtb.com 

To Tolling Party: 

leta-i Hc.»-W^ &\<ge\. 

Any party may change the addresses by which it should be given notice by giving written notice 

of the change of address to the other parties and their counsel at the above addresses by 

electronic mail and registered mail, return receipt requested. If not earlier terminated by notice, 

this TOLLING AGREEMENT shall terminate on March 22, 2012. Accordingly, the 

TERMINATION DATE shall be the earlier of March 22, 2012 or the first business day 

following sixty (60) days after the date of mailing of notice of termination pursuant to this 

paragraph. 

5. Ifany CAO RESPONDENT terminates the TOLLING AGREEMENT, the 

termination shall affect only the rights between that particular CAO RESPONDENT and the 

mailto:jghormley@qgtb.com


TOLLING PARTY. Such a termination shall not terminate or alter the rights between the other 

CAO RESPONDENTS and the TOLLING PARTY under this TOLLING AGREEMENT. 

6. If the TOLLING PARTY tenninates the TOLLING AGREEMENT, the 

termination shall affect only the rights between the TOLLING PARTY and the CAO 

RESPONDENT or CAO RESPONDENTS specifically identified in the termination notice. Such 

a termination shall not terminate or alter the rights between the TOLLING PARTY and any 

CAO RESPONDENT not specifically identified in the termination notice. 

7. No CAO RESPONDENT shall have the right to terminate the rights that exist 

between the TOLLING PARTY and another CAO RESPONDENT under this TOLLING 

AGREEMENT. 

8. This TOLLING AGREEMENT comprises the entire agreement of the parties with 

respect to the tolling of any statute of limitations and the doctrine of laches. This TOLLING 

AGREEMENT may be modified, amended, or supplemented only by a written instrument signed 

by all of the parties. 

9. Each undersigned party represents, warrants, and states that all legal action 

necessary for the effectuation and execution of this TOLLING AGREEMENT has been validly 

taken and that the individuals whose signatures appear below on behalf of each party are duly 

authorized to execute this TOLLING AGREEMENT on behalf of their respective parties. 

10. This TOLLING AGREEMENT shall be interpreted in accordance with the 

substantive law of the state of Arkansas without application of choice of law rules. 

11. The parties agree that this TOLLING AGREEMENT may be executed in 

counterparts and shall be deemed fially executed and binding when a counterpart has been 

executed by each party. Copies of executed counterparts provided in electronic format will be 

considered equivalent t9 their originals. 



Tyco Fire Products LP 

By: _ ^ ^ _ _ _ ^ 

Position: 

Date: ' ,2010 



Helena Chemical Company 

By: ^ _ _ ^ ^ _ 

Position: 

Date: ,2010 



Exxon Mobil Corporation 

By: 

Position: 

Date: , 2010 



Tolling Party . ^ . ' ^ - S'o">6^ E>i»̂ eH04̂ C i C o h ^ 

By:^^X-c^. IfL^ 

Position: C-er^6<'<M- CoprgeN 

Date: K » ^ V t l ,2010 
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E. I. DU PONT DE NEMOURS 8C COMPANY 

IMCORPORATCO 

L A PORTE P L A N T 

P.O. Box 347 

L A POFn-E, TEXAS 77572-0347 

A .I--ICULTURAL PRODUCT.^ n E n 4 R T M ; ; i l 

HOLIDAYS AND MONTH END DUE DATES 

FOR 

DU PONT LA PORTE PLANT 

1991 HOLIDAYS 

NEW YEAR's DAY 
GOOD FRIDAY 
MONDAY AFTER EASTER 
MEMORIAL DAY 
FOURTH OF JULY 
FLOATER 
LABOR DAY 
THANKSGIVING DAY 
FRIDAY AFTER THANKSGIVING 
CHRISTMAS HOLIDAYS 

January 1, 1991 (Tuesday) 
March 29 (Friday) 
April 1 (Monday) 
May 27 (Monday) 
July 4 (Thursday) 
July 5 (Friday) 
September 2 (Monday) 
November 28 
November 29 
December 24 
December 25 

(Thursday) 
(Friday) 
(Tuesday) 
(Wednesday) 

1991 Month End Due Dates 

The Morning of: 

January 2 3 
February 21 
March 22 
April 22 
May 21 
June 21 

July 23 
August 21 
September 20 
October 21 
November 19 
December 20 

r . l -TTEq T H I N G S FOR BETTER L IV ING 

AB0000065646/1 



REVISED 

1 9 9'l 

AGRICULTURAL PRODUCTS DEPARTMENT 

SCHEDULE OF MONTHLY CLOSING DATES AND 
COMPUTER INVOICE RUNS FOR THE YEAR 1991 tf 

MONTH 

JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

FIRST DAY 
OF SHIPMENTS 
IN MONTHS 
BUSINESS 

DEC 21 '90 
JAN 23 '91 
FEB 21 
MAR 22 
APR 22 
MAY 21 
JUN 21 
JUL 23 
AUG 21 
SEP 20 
OCT 21 
NOV 19 

LAST DAY 
OF SHIPMENTS 
IN MONTHS 
BUSINESS* 

JAN 22 '90 
FEB 20 
MAR 21 
APR 21 
HAY 20 
JUN 20 
JUL 22 
AUG 20 
SEP 19 
OCT 20 
NOV 18 
DEC 19 

NO. OF ORDER 
DAYS (BUSINESS) 
IN FISCAL 
MONTH 

20 
21 
21 
20 
21 
22 
20 
21 
21 
21 
21 
21. 

NO. OF 
CALENDAR 
DAYS IN 
FISCAL MONTH 

33 
29 
29 
31 
29 
31 
32 
29 
30 
31 
29 
31. 

DATE OF 
FINAL 
INV. RUN 

FRI 1/24 
MON 2/22 
TUES 3/25 
WED 4/23 
THURS 5/22 
TUES 6/24 
THURS 7/24 
FRI 8/22 
TUES 9/23 
WED 10/22 
THURS 11/20 
THURS 12/23 

250 364 

*The actual hour of closing is 8:00 a.m. of the following work day. 

Wilmington Holidays for 1991 listed below were tised to arrive at above dates. 
be observed at all locations on the specified dates. 

They may not 

NHS:aft/1 
Rev. 12/03/90 

New Year's Day 
Good Friday 
Memorial Day 
Independence Oay 
1st Floating Holiday 
Labor Day 
Thanksgiving Day 
2nd Floating Holiday 
Christmas Eve 
Christmas Day 
Personal Day 

Tuesday, January 1, 1991 
Friday, March 29, 1991 
Monday, May 27, 1991 
Thursday, July 4, 1991 
Friday, July 5, 1991 
Monday, September 2, 1991 
Thursday, November 28, 1991 
Friday, November 29, 1991 
Tuesday, December 24, 1991 
Wednesday, December 25, 1991 
Any workday in 1991 

AB0000065646/2 



DuPont LaPorte Holidays 

Inventory & Month-end report as of 8:00 a.m. 

1991 
JANUARY 

S 

6 
13 
20 
27 

M 

7 
14 
21 
28 

T 
1. 
8 
15 
22 
29 

W 
2 
9 
16 
23 
30 

T 
3 
10 
17 
24 
31 

1 F 
4 
11 
18 
25 

S 
5 
12 
19 
26 

APRIL 
i S 

7 
14 
21 
28 

M 
hi 
8 
15 
22 
29 

T 
2 
9 
16 
23 
30 

W 
3 
10 
17 
24 

I T 
4 
11 
18 
25 

F 
5 
12 
19 
26 

S 
6 
13 
20 
27 

[ JULY 

P 
7 
H 
21 

| 2 8 

M 
1 
8 
15 
22 
29 

T 
2 
9 
16 
23 
30 

W 
3 
10 
17 
24 
31 

T 
4 
11 
18 
25 

F 

? 
12 
19 
26 

S 
6 
13 
20 
27 

OCTOBER 

[ŝ  
6 
13 
20 

127 

M 

7 
14 
21 
28 

T 
1 

8 
151 
22 
29| 

W 
2 
9 
16 
23 
30 

T 
3 
10 
17 
24 

311 

F 
4 
11 
18 
25 

S 
5 
12 
19 
26 

FEBRUARY 
rs~ 

3 
10 
17 
24 

IM 

4 
11 
18 
25 

T 

5 
12 
19 
26 

Iw 

6 
13 
20 
27 

T 

7 
14 
21 
28 

1 F 
1 
8 
15 
22 

S 
2 
9 
16 
23 

MAY 
rT" 

5 
12 
19 

,26 

M 

6 
13 
20 

^ 

T 

7 
14 
21 

28 

W 
1 
8 
15 
22 
29 

T 
2 
9 
16 
23 
30 

F 
3 
10 
17 
24 
31 

S 
4 
11 
18 
25 

AUGUST 
S 

4 
11 
18 
25 

M 

5 
12 

19 
26 

T 

6 
13 
20 
27 

W 

7 
14 
21 
28 

T 
1 
8 
15 
22 
29 

F 
2 
9 
16 
23 
30 

S 
3 
10 
17 
24 
31 

NOVEMBER 
S 

3 
10 
17 
24 

M 

4 
11 
18 
25 

T 

5 
12 

19 
26 

W 

6 
13 
20 
27 

T 

7 
14 

Ĥ  

F 
1 
8 
15 
22 

S 
2 
9 
16 
23 

iMi30 

MARCH ll 
S 

3 
10 
17 
\y 

y -A 

IM 

4 
11 

18 
25 

T 

5 
12 
19 
26 

w 

6 
13 
20 
27 

T 

7 
14 
21 
28 

F 
1 
8 
15 
22 i 

S 
2 
9 
16 
23 
30 

JUNE !| 
s 

2 
9 
16 

\ y x 

M 

3 
10 
17 
24 

T 

4 
11 
18 
25 

W 

5 
12 
19 
26 

T 

6 
13 
20 
27 

.F 

7 
14 
21 
28 

S 
1 
8 
15 
22 
29 

SEPTEMBER || 
S 
1 
8 
15 
22 
29 

J L fell 
9 
16 
23 
30 

T 
3 
10 
17 
24 

W 
4 
11 
18 
25 

T 
5 
12 
19 
26 

F 
6 
13 
20 
27 

S 
7 
14 
21 

28 

DECEMBER || 
S 
1 
8 
15 
22 
29 

M 
2 
9 
16 
23 
301 

T 
3 

10 
17 

i 
31 

W 
4 
11 
18 

i 

T 
5 
12 
19 
26 

F 
6 

13 
20 
27 

s-
7 
14 
2 l ' 

28 

SAFETY IS THE REASON WE CAN ENJOY EVERY SEASON 

S-600 

AB0000065646/3 



INTEROFFICE MEMORANDUM 

Date: 
From: 

Dept: 
Tel No: 

05-AUQ-1990 03:31pn 
CHARLENE HUBACH 
HUBACHCJ 
A6-
470-3207 

TO: CHARLIE PARKER/CEDAR CHEMICAL < PAPER MAIL ) 

CC: ARTHUR J. SEPCIE ( SEPCIEAJ ) 

CC: WILLIAM 6AAL ( T A A L W ) 

Subject: MBC BULK PRODUCTIDfJ AT CEDAR CHEMICAL 

CHARLIE -
I HAVE INCLUDED INFORMATION AND FORMS YOU WILL NEED WHEN YOU 
BEGIN THE MBC BULK PRODUCTION AT CEDAR CHEMICAL. 

1 ) LIST OF RAW MATERIALS AND PACKAGING WITH YOUR CONTACT FOR 
RELEASES. 

2) SEND COPY OF RECEIVERS AND SHIPPING PAPERS DAILY TO: 

CHARLENE HUBACH 
E. I. DUFONT 
P. 0. BOX Z020 
LAPORTE, TEXA. 77572-2020' 

3) FOR SHIPPING MBC BULK TO DUPONT - BELLE PLANT USE SHIPPING 
IDENTIFICATION NUMBER: 

STJB 95289 AO! 

STJB 95269 A02 ETC. 

4) DAILY PRODUCTION REPORT - PLEASE FAX DAILY TO: 

CHARLENE HUBACH - FAX 713/470-3195 
5) DUPONT HOLIDAYS AND CALENDAR SHOWING OUR MONTH-END DATES. 

REPORT SHOULD BE AS OF 8:00 AM ON DATE INDICATED. 

6 ) MONTHLY SUMMARY REPORT, DETAIL OF RECEIPTS AND DETAIL OF 
SHIPMENTS TO BE FAXED NOT MORE THAN 2 DAYS AFTER MONTH-END 
TO: 

CHARLENE HUBACH - FAX 713/470-5195 

7) ALL INVOICES SHOULD BL MAILED TO; 

OEBRA KIRKPATRICK 
E. I. DUPONT 
P. 0. BOX 2020 
LAPORTE, TEXAS 77572-2020 

IF VOU HAVE ANY QUESTIONS. PLEASE CALL ME AT 713/470-3207. 

AB0000065646/4 



E. I. DU PONT DE NEMOURS & COMPANY 
• H C I M P a i l A T K D 

WILMINGTON. DELAWARE I9898 

C o p y <̂̂  •• 

RECEIVED 

MAY 1 6 1991 

May 13, 1991 Ans'd. 

Mr. Geoffrey L. Pratt 
Director of Operations-Custom Manufacturing 
Cedar Chemical Corporation 
24th Floor 
5100 Poplar Avenue 
Memphis, TN 38137 

Dear Geoff: 

Attached is selected confidential infonnation pertaining to the 
manufacture of ethylhexyl nitrate submitted under the terms of the 
secrecy agreement dated 9/24/90 and amended 10/22/90. This information 
is based on data that Du Pont believes are reliable. It is intended for 
use by persons having technical skill smd at their own discretion and 
risk. Since conditions of use are outside our control, we make no 
warranties, express or implied, and assume no liability in connection 
with any use of this information. 

Please acknowledge receipt of this information by signing and 
returning the attached acknowledgment. 

4 ' 

I'd appreciate a proposal for making 2-lOMM pounds of this 
material per year. Du Pont reserves the right to reject any bid based on 
their sole discretion. 

If you should have any guestions, contact me on (302) 774-2491. 

Host sincerely, 

Elaine A. Donald 
Specialty Chemicals 
Procurement Manager 

EAD:cad 
Attachment 

cc: R. L. Thornton, Chemicals 
C. P. Douty, Jackson Lab 

AB0000117874/1 



Cedar Chemical Corporation acknowledges receipt of the technology package described 
below. 

Name: ; Title ; Date 

TABU: OF tXiWTENTS 

2 Ethylhaxyl Wltrate 

ggpggsg 

Principle 
Reactions 
Basis 
Equipment 
Bill of Materials 
Specifications 
safety and Health 
Hazards 
Toxicity t Environmental Health 
Themal Behavior 
Safety References 
Haste Streams 
Process Stages 
Patent Status 

Test Conclusion TA-C-B4-121 
Test Authorization & Conclusion TA-C-S5-137 
Test Authorization TA-C-86-143 
Teat Authorization TA-C-B6-144 
Test Authorization & Conclusion TA-C-87-232 

MSDS 

Ethylhexyl alcohol 
Ethylhexyl nitrate (DDA lOOO] 
Mixed Acids 
Urea 

TSCA Registration 127247-96-7 

Test Methods 

Alchols - determination of acidity 
Method E5600.005.01 

Color of Liquids - APHA 
Method E5600.065.01 

Determination of Distillation Range 
Method £5600.120.01 

2EHA, gc assay ' 
Method E5600.16S.01 

2EKA, Ir identification 
Method E5600.190.01 

Refractive Index 
Method £5600.283.01 

Specific Gravity by Hydrometer 
Method ES600.310.01 

Detemination of ASTM Color 
Method E6100.06S.01 

2EHMitrate, gc analysis 
Method E6100.165.01 

Acid or Base number by Potentlometric Titration 
Method £6100.280.01 

Mixed Acid 
Method N8900.005.01 

Determination of Nitrous (Nitric Add) 
Method N8900.220.01 

Specified Gravity by Hydrometer 
Method N8900.310.01 

Determination of Free Ammonia 
Method U3000.OOS.01 

Determination of Total Nitrogen 
Method U3000.005.02 

Determination of Ash Content 
Method U3000.015.01 

Pflq? v t i . 

I - 1 
1 - 1 - 3 
II - 1 
II - 2 - 6 
II - 7 
1 1 - 7 - 9 
11 - 10 
11 - 11 - 13 
1 1 - 1 3 , 16-17 
1 1 - 1 4 
1 1 - 1 5 
11 - 18 - 20 
II - 21 - 22 
11 - 32 

P«(t9 

7/24/84 

11/26/86 
5/31/85 
6/25/86 
6/25/86 
7/22/87 

X/15/90 
11/20/89 
12/6/89 
12/4/89 

11/13/90 

ABOOOO 117874/2 
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TABU: OF rOWTENTS 

2 Ethvlhexvl N i t r a t e 

Pflqg y o . 

Principle 
Reactions 
Basis 
Equipment 
Bill of Materials 
Specifications 
Safety and Health 
Hazaxrds 
Toxicity k Environmental Health 
Thermal Behavior 
Safety References 
Haste Streams 
Process Stages 
Patent Status 

Test conclusion TA-C-B4-121 
Test Authorization fc Conclusion TA-C-85-137 
Test Authorization TA-C-86-143 
Test Authorization TA-C-e6-X44 
-Test Authorization t, Conclusion TA-C-87-232 

MSDS 

Ethylhexyl alcohol 
Ethylhexyl nitrate (DDA 1000) 
Mixed Acids 
Urea 

TSCA RgglstratioT) 127247-96-7 

Test Method?-

Alchols - determination ef acidity 
Method ES600.005.01 

Color of Liquids - APHA 
Method E5600.065.01 

Determination of Distillation Range 
Method £5600.120.01 

2EHA, gc assay 
Method E5600.165.01 

2EHA, ir Identification 
Method £5600.190.01 

Refractive Index 
Method £5600.283.01 

Specific Gravity by Hydrometer 
Method £5600.310.01 

Determination of ASTO Color 
Method £6100.065.01 

2ElOIltrate, gc analysis 
Method £6100.165.01 

Acid or Base Number by Potentlometric Titration 
Method £6100.280.01 

Mixed Acid 
Method N8900.005.01 

Determination of Nitrous (Nitric Acid) 
Method N8900.220.01 

Specified Gravity by Hydrometer 
Method K8900.3X0.01 

Determination of Free Ammonia 
Method 03000.005.01 

Detemination of Total Nitrogen 
Method U3000;OOS.D2 

Determination of Ash Content 
Method 03000.015.01 

J2fi££ 

7/24/84 

1 
1 - 3 
- 1 
- 2 - 6 
- 7 
- 7 - 9 
- 10 
- 1 1 - 1 3 
• 13, 16-17 
- 14 
- 15 
- 1 8 - 2 0 
- 2 1 - 2 2 
- 32 

11/26/86 
5/31/8S 
6/25/86 
6/25/86 
7/22/87 

1/15/90 
11/20/89 
12/6/89 
12/4/89 

11/13/90 
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M. T. Gordon 
July 24. 1984 

'\^ 

-IT'. 
V ' ' ' i. Chambers Wozks ProceES 

,̂. ._72B-365 260 
i '• h --iAromaticE East Area 

2-ETHYLHEXYL NITRATE fDDA-10001 
(Batch Process) 

Principle 

2-Ethylhexyl nitrate (2-EHN) is made by the nitration of 
2-ethylhezyl alcohol (2-EHA) with nixed acid in the presence of 
urea. In the process, urea is added to SP-15 mixed acid (24.7% 
BN03/57.6% H2SO4) to destroy nitrous acid present initially or 
formed during processing. 2-EHA is then added over 1 to 4 hours at 
20-35»C. forming 2-EHN. 

The product phase is separated from the spent acid and 
washed to a pH of 7.5 with soda ash/sodium sulfate solution. After 
decanting the aqueous layer, the product is dried with anhydrous 
sodium sulfate. 

The final product contains 98.5% min. 2-EHN and is sold as 
a diesel fuel ignition improver by the Petrochemicals Division. 

Main Reaction 

CH,CH-
I ^ ^ 

CHJ(CH^)3CH-CH^-OH «~°3 "2^°4 • 
'Urea 

CH_CH, 
I ^ ^ 

CH3(CH^)jCHCH^ONO^ H^O 

2-Ethylhexyl alcohol 
M.W. 130.22 

Nitric acid 
M.W. 63.02 

2-Ethylhexyl nitrate 
M.W. 175.22 

Side Reactions 

Protonation 

AH -7 Kcal/mole 

CH-CH, 
1 ̂ ^ 

CH3(CH2)3CHCH20H 

2-Ethylhexyl 
alcohol 

Dehydration 

CH2CH3 

+ H,SO. ^ 

Sulfuric acid 
H.W. 98.08 

* 

CH2CH3^ 

CH3(CH2)3CHCH2-OH2 

Protonated 2-EHA 
M.W. 228.30 

AH -

CH2CH3 

+ HSO^ 

-2.7 Kcal/mole 

CH3(CH2)3CHCH20H2 

Protonated 2-EHA 

HSO, CH3(CH2)3CH=CH2 

2-Ethylhexene-l 
M.W. 112.21 

H2SO, + HjO 
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Oxidation 

1-2 Chambers Works Process 
728-365 260 

CHj CH, 

CH3(CH2)3CHCH20B 

or 

CH,CH-

I ^ ^ 
CH3(CH2)3CH-CH2 

2-Ethylhexyl alcohol 
oc 2-Ethylhexene-l 

HNO. 
HNO-

Nitric acid 
H.W. 63.02 

Organic Oxida
tion Products 

(unknown 
structure) 

N2O 

Nitrous 
oxide 

M.W. 44.02 

NOj H 

Nitrogen 
dioxide 

M.W. 46.01 

CO2 ^ 

Carbon 
dioxide 
M.W. 44.01 

CO 

Carbon 
monoxide 
M.W. 28.01 

AH := -128 Kcal/mole (for the C.W. process using SP-15 Mixed 
Acid; 30 mole percent H2SO4. equivalent to 70\ W/W 
H2SO4 in spent acid). 

(The AH varies from -75 to -500 Kcal/mole depending upon the 
H2SO4 strength. The high AH value was obtained with 35* HNO3/ 
60\ H2SO4 which contains 42 mole-% H2SO4 and is equivalent to*̂  
80% W/W H2SO4 in the spent acid.) 

Urea Reactions 

H2NCNH2. 2 HNO. 2 N. CO. * 3 HjO 

Urea 
M.W. 60.06 

Nitrous acid 
M.W. 47.02 

Nitrogen 
H.W. 28.01 

AH 

Carbon 
dioxide 
-162 Kcal/mole of urea 

(According to the literature, the volume ratio of CO2 to N2 (1:2) 
shown by the above reaction is never actually attained. The 
proportion of CO2 is always much higher: the composition of the 
gas can vary considerably due- to small changes in the concentration 
of the reactants. One mechanism indicates that ammonium salts can 
also be formed. RTecent studies on the reaction of urea and 
nitrosylsulfuric a'cid in spent nitrating acid indicate the formation 
of ammonium salts, lending support to the probability that they are 
also formed in the urea-nitrous acid reaction.) 

: f.. Cc r f ̂ -* -1 

. I . 
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1-3 Chambers Works Process 
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H2NCNH2 • HNO3+ 0.5 HjSO^ ^ NjO + CO2 + 0.5 (NH^)2S0^ • HjO 

Urea Nitric acid 
H.W. 60.06 H.W. 63.02 

Nitrous Carbon Ammonium 
oxide dioxide sulfate 

AH - -65 Kcal/mole of urea 

The heat of reaction of urea with nitric acid cited above 
was calculated based upon heats of formation data. Laboratory 
experiments indicate a AH of -57 Kcal/mole of urea using SP-15 
mixed acid (6282-21). supporting the second reaction equation. A 
larger value (-87 Kcal/mole) was obtained using a stronger mixed 
acid: 35% HNO3/60% H2SO4. (6187-40). 

Neutralization 

H 2 S 0 , 

Sulfuric 
acid 

2 HNO3 

Nitric 
acid 

+ Na_CO, _ 
2 3 

Sodium 
carbonate 
H.W. 105.99 

* Na,CO-
2 3 

Sodium 
carbonate 

""*' 

Na2S0^ 

Sodium 
sulfate 
M.W. 142.05 

2 NaNOj ••• 

Sodium 
nitrate 
M.W. 85.00 

CO2 • HgO 

Carbon 
dioxide 

CO, + H-O 
2 2 
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Basis 

Trial Hanufacture Request TMR-C-82-25 and the corresponding 
Test Conclusion dated 12/1/83 for demonstration of commercial 
manufacture of 2-ethylhexyl nitrate (2-EHN). Recommends adoption of 
process for continued commercial production as modified by: 

• TA-C-82-375 and TC dated Hay 24. 1983. demonstrated product 
drying using anhydrous sodium sulfate and/or sodium carbonate. 

• TA-C-83-24 and TC dated April 12. 1983. demonstrated use of one 
alkaline. 5% sodiun sulfate wash and concurrent product and wash 
solution feed to the wash vessel. 

• TA-C-83-70 Parts I and II and TC dated August 26. 1983. 
demonstrated a 20% Increase charge size, and NT-1 alcohol feed 
and "cook" time decreases. 

Test Authorizations issued subsequent to the TMB 
conclusion: 

TA-C-82-374 Superceded by TA-C-83-24 

TA-C-82-381 Parts I and II and TC dated April 30. 1984. for 
use of a 'Sparkler' filter to supplement the 'Cuno' Filter D-IO for 
removal of sodium sulfate drying agent. Not successful. See 
TA-C-83-305 for improved D-10 filter elements. 

TA-C-82-385 and TC dated July 27. 1984. tried calcium oxide 
to scavenge dissolved acid from product. This test was not 
successful due to slow filtration of solids from the final 
neutralized and dried product. 

'I:A-C-83-13 and TC dated Hay 24. 1983. successfully 
demonstrated the in-situ drying of "wet" 2-EHN in a tank j:ar with 
anhydrous sodium sulfate. Not recommended as a routine procedure. 

TA-C-83-17 and TC dated July 20. 1983. covered redrying 
drummed product. 

TA-C-83-305 and TC dated July 27. 1984. successfully 
demonstrated use of 0.45 micron "Duo Fine" polypropylene filter 
cartridges for final product filtration. 

TA-C-e4-60 and TC dated February 20. 1984. documents a new 
provisional AEL of 2 ppm (8-hour TWA) for 2-EHN. (Note: in AEL 
meeting August 1. 1984 the provisional AEL was revised upward to 5 
ppn.) 

TA-C-84-118 and TC dated April 18, 1984. documents use of 
G. C. Hethod CW No. 11-66-30-lA. instead of 11-66-30-1 for 2-EHN 
final product purity and 2-EHN Product Specification 57-E. 
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TA-C-84-121 dated April 23. 1984, proposes the use of 
CaCl2 by dry 2-EHN and omitting sodium sulfate from the wash/ 
neutralization step. 

TA-C-84-149 and TC dated Kay 18. 1984, updated yield and 
material balance data to reflect recent (circa 5/84) plant 
performance. 

TA-C-84-158 and TC dated Hay 18. 1984. modifies process 
documentation to delete references to 2-EHN as a cyanogen (i.e. 
causing formation of methemoglobin). 

Equipment 

The NT-1 batch nitration set is located in Aromatics East 
Area Building No. 728. Existing utilities available in the building 
are: (1) 550v AC. (2) river water. (3) process water. (4) sanitary 
water. (5) 50 psig plant air. (6) 100 psig instrument air. (7) 
breathing air. (8) 165 psig steam. Project H-1107 has provided 
emergency cylinder nitrogen and electricity for the automatic dunp 
systen. Well vater as an alternate nitrator cooling water source 
also has been provided. The equipment items listed below neet the 
general process requirements and are suitable for the manufacture of 
2-EHN. 

SP-15 Mixed Acid Storage Tank. TS-9: 

Horizontal, steel. 8,000-gallon storage tank. 

2-EthylhexyI Alcohol Storage Tank. TS-8: 

Horizontal, steel. 8,000-gallon storage tank. 

2-Ethvlhexvl Nitrate Storage Tank. TS-106; 

Horizontal, steel. 10,000-gallon. 8' x 30*. storage tank 
equipped with high-temperature-actuated water flooding system. 
external water deluge system, liquid overflow and gaseous vent 
nozzles. 

Spent Acid Storage Tank. TS-107: 

Horizontal, steel. 10.000-gallon storage tank. 

SP-lS Hixed Acid Weigh Tank. TW-l-A: 

Horizontal. 6' I.D. x 7* long, carbon steel. l,e66-gallon 
weigh tank. Tank is hydrostatically tested to 60 psig. Tank is 
mounted on a 3.000-pound balance beam scale with weight readout in 
the control room. Equipped with specific gravity and level 
indicator/recorder. High and low level signals are part of batch 
sequencing system. 

CONFiEI^IlM 
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SCHEMATIC DIAGRAM 
DDA-1000 

2 - E T H y L H E X y L N I T R A T E 

J p TW > 1 A | ( " T K . I B J f rTKTLHEITL HlTKUt 

RITCR 
VATCR 
VtLL 
VAT Eft 

SPCRT ACID TS.107 

p.??A a-nKTLKtiTc ^ ^ f m 
"•"•^ A L C O H O L r-u . ^ " 

ABOOOO 1 1 7 8 7 4 / 9 



M. T. Gordon I1-4 Chambers Works Process 
July 24. 1984 72G-365 260 

- 2-EthYlhexYl Alcohol Weigh Tank. TW-l-B: 

Horizontal. 5« I.D. x 7' long, carbon steel. 1.142-gallon 
weigh tank. Tank is mounted on a 25.000-pound balance beam scale 
with weight readout in the control room. Equipped with level 
indicator recorder. High and low level signals are part of batch 
sequencing system. 

Batch Nitrator. NT-1; 

NT-1 is located in a cell which is barricaded fron 
operating personnel but open at top and one side. Interlocks are 
provided to stop 2-EHA addition in event of failure of agitation, 
cooling water, instrument air. purge nitrogen or high temperature 
(control temperature sensing by dual RTD's. 2 thermocouples and an 
industrial thermometer located at different levels in NT-1). At 
preset temperatures (currently 32". 35". 40«» and 45»C) interlocks 
cause the following events: 

32" and 35*C: 2-EHA feed line control valve and block 
valve close, respectively. Full cooling is 
applied at ZS 'C. 

40*C: Agitation is turned off to reduce rate of 
reactions occurring between organic and acid 
phase. Full cooling is maintained. 

4S*C: Reaction mass is automatically dumped ahd 
drowned into a tub of water. , 

NT-1 is atmospheric rated vertical tank. 8'10" I.D. x 6'5" 
high, constructed of 347 S/S. The normal capacity is 2.900 
gallons. Working volume is approximately 2,000 gallons. The 
agitator consists of two impellers (bottom one 32" D. with four flat 
blades, top one 28" D. with four 45° pitched blades pumping down) 
turning at 100 rpm. The power/1.000 gallons ranges from four to 
seven hp/1,000 gallons depending on liquid level in the nitrator. 
Six banks of helical coils provide approximately 790 square feet of 
cooling surface. A nitrogen purge is provided. The vessel is 
vented via a 6" diameter stack and is fitted with an 18-inch soft 
bead disc. 

Acid/Product Separator. SP-2: 

Vertical 304 S/S conical-bottom separator. Working 
pressure rating 50 psig. The separator is 6*6" O.D. x approximately 
10* high. 

Sodium Sulfate Solution Measuring Tank. SP-7: 

This tank is a duplicate of SP-2 except is constructed of 
347 S/S. This tank is agitated with an air sparge. Level and 
temperature indicators are provided. 

cofiotim 
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' Product Wash Tub. T-l-C; 

A vertical brick-lined, air- and/or nitrogen-agitated. 
3,800-gallon carbon steel tank. Equipped with automatic 
temperature-activated water flush (9 50"C). 

Wash Water Hold Tank. B-11; 

Horizontal i,600-gallon steel tank. This tank provides 
hold-up to collect 2-EHN product in waste wash waters. Piping 
permits the heavy phase water wash solution to overflow to the 
organic trench while retaining the light phase organic layer. 

SP-15 Mixed Acid Transfer Punp. P-22B; 

This pump transfers SP-15 mixed acid from the storage tank. 
T-9 to weigh tank TW-IA. Pump is a La Bour Model DPL-25W. 3 x 3 . 
S/S centrifugal pump rated at 100 gpm & 116 feed. 1.770 rpm with a 
25 hp motor. 

2-EHA Transfer Pump. P-22A: 

This pump transfers 2-EHA from storage tank. T-8 to weigh 
tank TW-IB and is Identical to P-22B. 

Wash Solution Transfer Pump. P-7: 

This pump transfers wash solution from SP-7 to T-l-C. Pump 
is a Duriron S/S. 150 gpm pump. ^ 

Product Transfer Pump. P-54: 

This pump transfers product 2-EHN from wash tub T-l-C to 
product storage tank TS-106. Pump is a La Bour. 2 x 2 . Model 
DPL-15W carbon steel self-priming centrifugal pump rated at 40 gpm § 
35 feet, 1.800 rpm with a 5 hp motor. Equipped with high 
temperature shut off switch set at 50»C. and low flow interlock. 

Product Transfer Pump. P-71; 

This pump transfers product fron storage tank. TS-106 to 
T/C's or T/T's. Pump is a Goulds ductile iron centrifugal pump 
rated at 100 gpm. Equipped with a high temperature shut-off switch 
set at SO'̂ C and a low flow interlock. 

2-EHA T/T Unloading Pump. P-58; 

This pump transfers 2-EHA from T/T to storage tank T-8. 
Pump is a Goulds ductile iron centrifugal pump rated at 100 gpm. 
Equipped %d.th a low flow shut-off interlock. 

wmmw 
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' Product Dryer. D-10 A&B; 

These are 25-gallon steel tanks equipped with 0.45 nicron 
"Duo Fine" polypropylene filter cartridges to remove dispersed, 
finely divided sodium sulfate wash solution droplets from the final 
product. "Duo Fine" polypropylene filter cartridges are also 
available in porosities up to 30u but only the 0.45u porosity 
cartridges have been tested. 

Other suitable filter materials are cellulose and 
polyacrylate. 

Product Filter. F-10: 

This is a 25-gallon steel tank equipped with 0.45 micron 
"Duo Fine" polypropylene filter cartridges to remove residual solid 
contaminants such as rust from tbe final product before loading into 
T/C's or T/T's. "Duo Fine" polypropylene filter cartridges are also 
available in porosities up to 30-u but only the 0.45u porosity 
cartridges have been tested. 

Other suitable filter materials are cellulose and 
polyacrylate. 

Drowning Tub. T-1; 

Vertical wooden 8.300-gallon tank filled with water to 
quench tbe nitrator contents. 

J,: f • — :• ; ' • t - ' . 1 1 - • 

•..c '̂  i k . 
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Bill of Materials 

Materials and 
Product Code Bumbers 

Hixed acid. SP-15 
015-290 
(as 100% HIIO3) 
(as 100% H2SO4) 
(as 100% H20} 

Alcohol. 2-Sthylhexyl 
023-275 

Urea, shotted 
982-400 

Water (washes) 

Sodium sulfate (wash) 
anhydrous (dry) 
884-000 

Sodium Carbonate 
877-000 

Vitrosen 
556-000 

Total 

Produet 

2-Ethjrlhexyl nitrate 
Tech. 
365-260 

Lb./ 
Charge 

16.175 

3,997 
9i323 
2.855 

7,024 

400 

2,595 

136.5 
50 

90 

702 

2 7.172.15 

9.177.19 

Recovery (for future reference. 

Spent acid waste 
(as 100% K2SO4) 
(ss 100% K2SO4 
theory) 

Vote 1: 

13.072 
8.857 
9,323 

II-7 

Wt: ^ 
Ratio. 

2.303 

0.569 
1.327 
0.406 

1.000 

0.057 

0.369 

0.019 
0.007 

0.013 

0.100 

1.307 

Kol. 
Ut. 

63.02 
98.02 
18.02 

130.22 

60;06 

18.02 

142.05 
142.05 

106.00 

28.01 

175.22 

Currently (6/84) 

1.861 
1.261 
1.327 

98.08 
98.02 

Moles 

63.424 
95.113 
158.435 

53.939 

6.660 

144.167 

0.961 
0-352 

0.849 

25.062 

548.963 

52,375 

Chambers Works Process 
72B-365 260 

Molar 
Ratio 

1.176 
1.763 

1.000 

0.123 

2.673 

0.018 
0.007 

0.016 

0.465 

0.971 

Lb./ 
cwt. 

176.252 

43.554 
101.589 

76.538 

4.359 

28.277 

1.487 
0.545 

0.981 

7.649 

100.000 

Specs. 

I75-M 
Bote 1 

330-A 
Hote 3 

5-U-4 

-_ 

50-S-B 
50-S-B 

I5-S-2 

78-H-2 

-̂

Hote 2 

spent acid is sent to UWTP) 

90.304 1 
95.113 1 

142, 
.674 96. 
.763 101. 

.440 

.511 
• 589 

Hote 4 

The specifications for SP-i5 Mixed Acid are as follows: 

Appearance: clear liquid, colorless tolisht green (visual) 
Density: 1.661 ± 0.006 g/ml at 25*C (Method 6-36-3A) 
Sulfuric acid: 57.6 ± 0.5% (Method 74-8-lS-lA) 
Hltric acid: 24.7 + 0.5% (Method 74-8-:i5-lA) 
HEr02: 6:14% msximum (C&P Method CW-74-8-98-1A) 

COdRQENM 

ABOOOOl 17874/13 



M. T. Gordon 11-8 Chambers Works Process 
July 24, 1984 728-365 260 

Note 2: 

The tentative specifications for 2-ethylhexyl nitrate are 
as follows: 

Appearance: Clear, colorless to light amber liquid (visual) 
Color: 1.0 nax. ASTM (ASTH-D-1500-64 or Method 16-13-9A) 
Purity: 98.5% min. (Hethod 11-66-30-lA: see TA/TC-C-B4-118} 
2-Ethylhexyl alcohol: 1.0% max. (Hethod 11-66-30-lA) 
Total acid number: 0.2 mg KOH/g nax. (ASTH-D-664-58 or Method 

2-15-33) 

Hote_l: 

Tbe specifications for 2-Ethylhexanol are: 

Identification: Comparison of its IR spectrum with that of a 
standard (Hethod 6-1-8). Refractive Index (Hethod 9-3-1). Gas 
Chromatography (Hethod 11-44-30-1) 

Specific gravity: 0.8325 to 0.8345 at 20/20" (Hethod 6-36-3) 
Distillation range: Initial to dry point. 182.00 to 186.00'>C at 760 

mm Hg (Hethod 6-2-1) 
Color: APHA color maximum of 5 (Hethod 6-13-3) 
Acidity: 0.01% w/w as acetic acid maximum (Hethod 2-15-30) 
Aldehyde Content: 0.1% w/w maximum as 2-ethylhexanal (by UV 

spectroscopy, vendor Method 3804-9. on file at (}CL) 
Acid wash test: Not darker than 20 on platinum-cobalt color scale 

(no method number) 

Note 4: 

The tentative specifications for spent acid waste are: 

H2SO4: 72% maximum (Method 74-8-15-1) 
HNO3: 7% maximum (Method 74-8-15-1) 
TOC: 0.5% maximum (Method S 8210.190.01.CW) , ' 

Batch Size and Yield ' 

The expected yield for this process is 130.7 lb. of 
2-ethylhexyl nitrate per 100 lb. of 2-ethylhexyl alcohol which is 
97.1% of theory. Tbe goal yield is 131.8 lb./cwt or 98.0% of theory 
(TMR-C-82-2S). 

The capacity of the NT-1 set is limited by the nitration 
operation. 

OfflOEHTIAL 
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Material Balance 

in* 

SP-IS Hixed Acid 
Urea 
2-EHA 
Nitrogen 
Na2S04 Wash Solution and Drying Agent 

Out 

Waste S t r e a m # 1 t o Atmosphere 
Waste S t r e a m #2 t o WWTP (Aqueous) 
Waste S t r e a m «3 t o WWTP ( S p e n t Ac id) 
P r o d u c t ( a s s u m e s 97 .1% of t h e o r y y i e l d ) 

*Na2C03 I n c l u d e d i n wash s o l u t i o n 

Chanbexs Works P r o c e s s 
728 -365 260 

L b . / C h g . 

16 .175 
400 

7 . 0 2 4 
702 

2 . 8 7 1 . 5 
T o t a l 2 7 . 1 7 2 . 5 

848 .6 
3 . 0 4 3 . 3 

1 4 . 1 0 3 . 4 
9 . 1 7 7 . 2 

T o t a l 2 7 , 1 7 2 . 5 

WinHF^Tift! 

ABOOOOl 17874/15 



H. T. Gordon 
July 24, 1984 

11-10 Chanibers Works Process 
728-365 260 

Safety and Occupational Health Hazards 

Physical Properties 

Property 

Boiling Point 
(*C) 

Vapor Pressure 
at BS^C (mm Hg) 

Vapor Density 
(air=l) 

Solubility in 
Water at 20"C (%) 

Sp.Cr. 20/4-C 

Evap. Rate 
(BuAc = 1) 

ViscoBity 
(cps at 20»C) 

Freezing Point' 

Heat of Vapor
ization (cal/g) 

Heat of Combustion 
(Kcal/mole) 

Flash Point TCC 
(•C) 

Autoignition 
Temp. (•C) 

EIT C O 

Autooxidation f'Cl 

2-Ethyl
hexyl 
A^cohoi 

184.3 

14 

4.7 

0.07 

0.834 

0.02 

9.8 

< -70 

85 

. 1.260 

85' 

296 

SP-15 
Hixed 
Acid 

120 

9-10 
HNO3 

Not 
det'd 

Mis
cible 

1.66 

1 

12.7 
(7) 

-20 

-

-

-

_ 

Urea 

(3) 

-

-

100 

1.335 

-

-

132.7 

-

151.6 

• -

Sodium 
sulfate 

-

-

-

19 .4 

2.7 

-

- • 

-

-

-

-

,̂ 

Sodium 
Carbonate 

-

-

-

la 

2.533 

-

-

-

-

-

-

^ 

2-Ethyl
hexyl 
Nitrate 

Dec. (3) 

5.1 (1) 

6 .6 

0.02 (2) 

0.96 

Not det'd 

1.5 @ 38»C 
(5) 

< -40»c' 

7S (1) 

Not det'd 

70 (4) 

130 (4) 

119.5 (6) 

55 (4) 

(1) OCNB 6282-62.67 
(2) OCNB 6187-45 
(3) Decomposes before.boiling 
(4) Du Pont Bngineering Test Center (reference Attachment 
(5) Petroleum Laboratory 
(6) A.B.C. Bun No. 736 
(7) J Phys Chen. 27 701 (1923) 

No. 2) 

GOfiEMiAL 
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2-EHN Process Hazards Reviews 

PHR No. Date Title Subject 

B2-37-WI 05/17/82 2-Ethylhexyl Nitrate Safety review of 
Design preliminary design for 

manufacturing facilities 

B2-71-W1 10/19/82 Manufacture of 2-EHN Safety review of proposed 
12/03/82 2-EHN operation in Batch 
04/22/83 Nitrator 

82-72-FT 11/17/82 Fault Tree Analysis Fault Tree Process 
of 2-EHN Hazards Review of tbe 

reactor system 

82-116-FH 11/12/82 Hanufacture of 2-EHN Failure Hode and Effect 
process hazards review 

In all of the above, the 2-EHN process was safe to run 
after implementation of the committee recommendations. 

Additional PRR's are attached to the various TA's covering 
specific process modifications. 

Hazards 

2-Ethylhexyl Alcohol (2-EHA) is a water white stable liqijid 
which sets to glass below -70<'C. The calculated LPL and UFL are 
0.90 and 5.6% v/v. respectively. 

SP-15 Mixed Acid is a clear, colorless to light green 
liquid an4 contains 24.7% HN03/57.6% H2SO4. 

Hixed acid will not burn: however, it is a strong oxidizing 
agent and can cause a fire when mixed with combustible organics and 
oxidizable materials.' metal powders, strong bases, turpentine, 
cyanides, sulfides, concentrated ammonia cr amines, hydrogen 
sulfide. 

On decomposition, it can release toxic HNO3, NO^ fumes, 
or flammable hydrogen gas (contact with metals). 

Polymerization will not occur. 

Urea is a white crystalline naterial which is soluble, part 
for part in water. Aqueous solutions decompose upon heating giving 
off some NH^. Solid urea notmally does not decompose to liberate 
ammonia until the temperature rises above the melting point. 
132.7«C. 

• '. Ill' tf.I 
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Sodium sulfate Anhydrous is a white, crystalline, 
non-volatile powder with a high M.P. (888«C). It is a stable, 
neutral, inorganic salt and is not considered hazardous. 

Sodium Carbonate is a white, crystalline, non-volatile 
powder with a high M.P. (BSl'C with deconp.) and Is not considered 
hazardous. It Is alkaline and water soluble. In contact with 
acids, carbon dioxide gas Is liberated and foaming takes place. 

2-Ethylhexvl Nitrate (2-EHN> Is a clear to light straw 
colored liquid with an ester odor. It is combustible and. Iff 
burned, would be expected to enlt NO^ funes. 

Thernal stability data have been obtained for 2-EHN and for 
the final reaction nass. The results are presented in Tables I and 
11. 

Thermal stability tests are reported elsewhere and are 
listed in Table III. 

The fact that 2-EHN, in a finely divided form, where a high 
surface to volume ratio exists (e.g. saturated lagging), will begin 
to self heat at 55*C and will spontaneously ignite at 130"C (in the 
presence of air), makes it mandatory that steam traced or hot 
surfaced equipment not be located nearby. When stored in bulk 
quantities. 2-EHN begins to decompose exothernally at 120oc. 
regardless of the presence or absence of air. 

Spent Acid will contain less nitric than nixed acid but 
should be considered sinilar to nixed acid in hazardous reactivity 
and fire and explosion potential. 

In addition, the spent acid could contain residual organic 
material which could oxidize. Based upon a heat of reaction of -128 
Kcal/mole. an adiabatic temperature rise of 16»C would occur if 
there were 1% w/w 2-EHN present, the 2-EHN hydrolyzed to 2-EHA and 
the 2-EHA was oxidized by residual nitric acid. 

. Vent Gases from the process are N2. N2O and CO2. 
N2O. 
laughing gas. is stable and chemically Inert at process temperatures; 
however. It will support conbustlon. If oxidation of the alcohol 
occurs, NOx and carbon nonoxlde are generated. Carbon nonoxlde is 
very flannable (LFL • 12%: UFL e 75% by volume with air). 

t«jy »srt!U. 
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An explosive mixture is unlikely. According to a 
literature reference^ mixtufes of N2O and CO are not explosive 
with less than either 20% N2O or 20% CO or greater than 50% 
Inerts. With a nitrogen purge of 30 scfn. the Inert gas 
concentration is nornally > 50%. The N2 purge also prevents other 
gases such as H2O. NO^. etc., from accunulating in the nittatoc 
vapor space. Exploslvity tests of 2-EHN reaction vent gases have 
been conpleted by the Engineering Test Center. Results of these 
tests confirned that vapor phase Ignition will not occur below 45»C. 
if 30 scfm N2 purge of adequate agitation is naintained during the 
nitration. 

Toxicity 

2-Ethylhexyl Alcohol has an AEL of 20 ppn; breathing the 
vapors can cause coughing and irritation of the hose and throat. 
Contact of liquid with eyes will be irritating and can cause 
transient injury. 

LD50 orally in rats «. 3.2 g/kg. 

SP-15 Hixied A d d which contains 25% nitric acid and 57.5% 
sulfuric acid is extremely corrosive. 

8-hour Time Weighted Average. ACGIH "TLV" - TWA: 

nitric acid 2 ppm. 5 mg/m^ 
nitrogen dioxide 5 PPm. 9 mg/m^ (ceiling) 
sulfuric acid 1 mg/m^ ' 

liote: Toxic oxides of nitrogen and other dangerous gases can be 
liberated when mixed acid is used or spilled. 

Urea is a by-product of normal protein metabolism. It is 
considered moderately toxic by subcutaneous (5C), Intcavenpus (IV) 
or oral administration'. 

SC L D L O (dog) » 3.000 mg/kg 
IV LDLO (dog) n 3.000 mg/kg 
oral LDLO Cdonestic anlnals) » 511 ng/kg 

•Sodiun Sulfate Anhydrous is not considered hazardous, it 
has been used as a diuretic and has a slight dehydratlhg effect on 
the skin. Glaubers salt, Na2S04.10H20, bas an LD I.V. In 
rabbits of 4.47 g/kg. 

*Vander Wal, M. J., "Explosive and Nonexplosive Reactions Between 
Nitrogen Oxides and Flammable Gases". Rec. travaux chin. Pays Bas, 
53. pp. 97-117 (1931). 
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Table 1 

Thermal Behavior of 2-EHN (Neat) 

A.B.C. Run Number 579 736 (1) 
Loading Density, g/cc 0.2 0.6 
Initial Reaction Temperature. »C 140.8 119.6 
Temperature at Haximum Self-Beat Hate, (TH), "C 208 
Maxinun Self-Heat Rate, "C/ninute 282 
Pressure ax TH. psia 1,280 
Pressure Rate at TH, psia/ninute 47,000 
Heat of Reaction. Kcai/gm -77.7 

(1) Interrupted to prevent bomb rupture 

Table II 

Thermal Behavior of 2-EHN Reaction Mass 
(40% w/w 2-EHN + 60% w/w - 70% H2SO4) 

A.R.C. Bun Number 587 
Loading Density, g/cc 0.64 
Initial Reaction Temperature. "C 90^3 
Temperature at Maximum Self-Heat Rate. (TM). "C 193 
Maximum Self-Heat Rate. "C/minute 76 
Pressure at TH. psia 1,500 
Pressure Rate at TH, psia/mlnute i6,0(>0 
Heat of Reaction. Kcal/gm -128 

WieEMl 
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Table III 

2-EHW Safety R»far«itc«« 

Hon TIt Ia AtfHtor DaU faajarkt 

Explosion Hazards S fab I I r t y of 2-CHN L. C. Nixon 

Thonaal StabI I j-fy ef 3-£HN RXN Nixes K. Marcal 1 

2-EHN Reactor-prassure Rallaf/OanMga M. R. Tong 

N i t r a t i o n of 2-£HA t o 2-EHN ARC Study K. Karcall 

2-EWI Incident e Ftatchar O i l Co. W. R. Tong 

2-EHN Explosion a t P las t f fax 

2-EHN: Dead-headed Pinfts Hazard 

Vonttng 2-EHN Reactor 

2-EHN Storage Tank Venting 

2-EHN/MethMDog I ob i nen I a 

W. R. Toog 

T. P. Garrett 

8 . J . T i l l e y 

B. J . T i l l e y 

e . W. Lotrett, N.O. 

N^O/CO Explos lv i ty L. C. Nixon 

2-EKN Reactor: Vapor Expl. Hazards W. R. Tong 

DOA-IOOO Shipnent via Barge L. N. ̂ oldstono 

03/01/82 Flash polnt-a. AIT, ADT, lapM^t, CVTS 

04/21/82 ARC: 2-Em In NA; 2-CHA oxld. In NA; 

02/04/83 2-£HN/Sp.Ac. Stab. 

11/29/82 Press. Relief Calc. & Pot. Dsasge Estimati 

I2/06/B2 ARC: 2-EHN A 2-EHN->H SO. ThennaI Behavior 

12/21/82 Analysis 

12/29/82 Analysis 

12/30/82 Calculations 

0I/O7/B3 Calculations and Conclusion 

01/28/83 Calcula-tlons ond RecMBmendatlens 

02/04/63 2r.EHN Does Not Cause Cyanosis 

03/28/83 Exploslvity of silxes and N /CO Effect 

04/06/83 Lot* Prob^lll-lY 

01/03/84 Hazard no worse ttian shipnent of benzana 
or toluene 

CONFIDENTiAl 
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Sodiun carbonate is considered to be moderately toxic by 
oral administration. 

oral (rat) LD50 - 4.220 ng/kg 

The dust Is strongly alkaline and will irritate the eyes 
and xespiratocy tract. 

2-Ethvlhexyl Nitrate (2-EHN) has not had a TLV established 
by ACGIH or OSHA. Du Pont has established a provisional AEL of 5 
ppn (8 hour TWA P 8/1/84). It Is considered to be slightly toxic 
(see HSDS rev. 6/1/84) based on the following aninal tests: 

oral ALD (rat) « 7.500 ng/kg 
Inhalation toxcity -low (rats ACL > 14 mg/l 4 hours) 
Skin irritation « slight 

Spent acid will contain less nitric acid than mixed acid" 
but should be considered similar to mixed acid in toxicity. In 
addition, the spent acid could contain residual 2-ethyibexyi 
nitrate. 

Vent gases from the process are N2. N2P ^^^ CO2* N2O, 
laughing gas. Is considered to be moderately toxic by inhalation: 

Inhalation* LCi,o (mice) «> 1.500 ppm 

If product oxidation occurs. NO^ and carbon monoxide are 
generated. The B-hour Time Weighted Average. ACGIH "TLV" - TWA: ^ 

Nitric oxide 25 ppm, 30 mg/m^ 
Nitrogen dioxide 5 ppm, 9 mg/m^ 
Carbon nonoxlde 50 ppm. 55 mg/m^ 

Environmental Health 

The vapor pressure of 2-EHN is very low; the product has a 
distinctive odor and operating procedures, equipment ventilation and 
design ace all Intended to minimize worker exposure. Twenty ale 
samples taken over a lO-day period during pilot plant runs In J-Bl 
Bldg. showed XI samples to have less than the detectable Unit (0.01 
ng/n^). 5 sanples in the range of 0.01 to 0.10 mg/m^, and 4 
sanples fron 0.11 to 0.17 ng/n^. 2-EHN is considered to be 
slightly toxic. 

An air nonitorlng program during production of 2-EHN in 
Building No. 728. utilizing personal nonitors to assess worker 
exposure, is in operation. 

fiBE^TlM 
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Besults to date (3Q84) show atmospheric 2-EHN levels to be 
below 2 ppm (8-hour TWA-P 2/84). 

Summary of 1983 alx monitoring results are: 

110 stationary sanples ave. 0,15 ng/n^ 
53 personal samples aye. 1.33 ng/n^ 

1983 pernissible Unit was 7 ng/m^ 

COflOEM 
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Characterization of Atmospheric Waste Streams 

I. Source of Waste Stream: 
Description: Vent to atmosphere 
Waste Stream No. 1 (as listed In Haterlal Balance. Page I1-9) 
Process Equipnent Piece: NT-1 

Batch or Continuous Batch 
Batch Cycle Tine (Hours/Batch) 2.5 hrs./chg. 
Batches pec unit of tine 10/day nax. 
Flow fcoB Source (ACFH) 75.3 

II. Conpositlon and Quantity of Waste Strean: 

A. Direct from Source 

Conponent Lb./Chg. Wt-% Cone. 

N2O 73.3 8.6 5.9 
CO2 73 3 8.6 5.9 
N2 702.0 82.8 88.2 

B. Leaving control Apparatus N/A 

III. Control Apparatus: Not applicable 

IV. Stack(s}: 
Area: Aronatics East Bldg: 728 
Stack or Fan No.: NT-I 
Height above ground level (ft.): 110 
Stack Dianeter (Inches): 6 
Flow (Actual cfm): 75 
No. of sources vented to this stack: 1 

V. Hazards (Atmospheric Waste Stream) 

Hazards (underline): Skin Irritant. Respiratory 
Irritant. Cyanotic. Carcinogenic, 
Poison. Flammable, Explosive, None 

Threshold Llnlt Value: COr. TNA - 5.000 ppn 
Toxic Llnlt: N2O. LCJ^Q (mice) - 1.500 ppm 

The above Information has been reviewed with the Environmental 
Control Division and appropriate waste disposal group(B) on 
Chambers Works. 

Author Date 

£jB.|VV .?Ptu.^ko f^ltlSl9'< 
Area Environmental Coordinator Date 

C O f IDENIIAl. 
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Characterization of Aqueous Wastes to "A" Ditch 

I. Source of Waste Stream: 

Description: Z-EHN wash watec 
Waste Stream No. 2 (as listed In Material Balance, Page 11-9} 

Equipnent Piece: T-l-C 

II. Composition of Waste stream: 

Component Lb./Chg. Wt-% 

Sodium nitrate 143.5 
2-EHN 102.0 
Urea 15.0 
Sodium sulfate 186.5 
Oxidation product 1.3 
Water 2595.0 

Total 3043.3 100.oo 
III. Volume of Waste Stream: 

Flow 362 gal./chg. 
No. of charges/unit time 10 nax/day 
Duration of flow per discharge 1 hour 

IV. Characterization: 

Acidity or Alkalinity as: 
Units CaC03/chg. 
Units CaC03/cwt product 

Total^Organic Carbon as: 
Lb. TOC/chg, 59.9 
Lb. TOC/cwt. product 0.65 
ppm 19,673 

V. Hazards and Toxicity: This waste stream contains dissolved and 
insoluble organic compounds which can cause Irritation. 

VI. Treatability at WWTP: All materials contained in this strean 
are treatable at the Waste Water Treatnent Plant. 

The above information reviewed' with WWTP personnel on Chanbers 
Hocks. 

Author Date 

IC [sum\oLl̂ ur '̂ 
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Characterization of Aoueous Wastes to "A" Ditch 

I. Source of Haste Strean: 

Description: Spent acid 
Haste Stream No. 3 (as listed In Haterlal Balance. Page II-9) 

Equipment Piece: SP-2 or NT-1 

II. Conpositlon of Waste Stream: 

Component 
2-BHN 
2-EHA 
Nitric acid 
Sulfuric acid 
Water 
Urea 
(NH4)2S04 

Total 

III. Volume of Waste Strean: 

Flow 
No. of charges/unit tine 
Duration of flow per discharge 

IV. Characterization: 

Acidity or Alkalinity as: 
Units CaC03/chg. 
Units CaC03/cwt product 

Total Organic Carbon as: 
Lb. TOC/chg. 
Lb. TOC/cwt., product 
ppm 

Lb./Cho. 

153.0 
.4 

465.9 
9,241.4 
3.849.4 
285.0 
108.2 

14.103.3 

rge 

Wt-% 

1.1 
.003 

3.3 
65.5 
27.3 
2.0 
.8 

100.00 

1.083 gal./chg. 
10 nax/day 
1 hour 

9.807 
106.9 

141.1 
1.5 
10.005 

V. Hazards and Toxicity: This waste strean Is strongly acidic 
(65% H2SO4) containing both soluble and insoluble organic 
compounds (-3%). This stream Is corrosive to the skin. 

VI. Treatability at WWTP: This stcean is treatable at the Haste 
Hater Treatnent Plant after neutralization and dilution. 

The above infocnatlon reviewed with WWTP personnel on Chambers 
Works. 

'yJMy^UP ^ • .'^^(K^gcw 
A u t h o r 

f o / t t / P f 
Date 

ZuJi w ^j(zj\. 
Area Environmental Coordlnatoc 

JoiiiitL. 
Date 

; 5 ' 
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Process Steps and Limits 

A. Equipnent Cleanout Prior to Initial Stact-Up 
or Following Ha ior Repairs 

it Is Important that all processing and storage vessels, 
process lines and pumps be clean and free of contaminants. After 
water flushing, draining and substantially drying the equipnent, an 
appropriate flushing material should be used. For example: the 
2-EHA T/T unloading system, storage tank and feed systen should be 
flushed with 2-EHA. The nitrator, separator, wash tub, product 
lines and product tank also should be flushed «rith 2-ERA to remove 
organic contaminants. This equipment should be drained as well as 
possible to minimize initial product contamination. Finally the 
SP-15 storage and feed system should be flushed carefully with 
SP-15 nixed acid. 

Caution: avoid accidental contact between 2-EHA and SP-i5 
during cleaning operations to avoid an uncontrolled reaction. 
Because 2-EHA has a low solubility in water, large amounts of water 
could be necessary to completely flush equipment of 2-EHA. Before 
flushing equipment with sp-15 or any strong acid, residual water 
should be removed to avoid eiecessive heat buildup due to high heat 
of dilution of strong acids. 

B. Wash Solution Preparation 

It is recommended that the following wash solutions be 
prepared before starting a charge of 2-ethylhexyl nitrate (2-EHN) .r 
in order to avoid processing delays in SP-2 or T-l-C In which the 
2-EHN could be exposed to spent acid for periods longer than three 
hours (see Section D-10) (SP-2 and T-l-c have no cooling 
capability). 

The weights of materials shown below to prepare the wash 
solutions are those given in the Bill of Haterials "per charge of 
2-EHN. For economy, larger volumes can be prepared, depending upon 
equipment size, to wash several charges. 

10% Sodium Sulfate Solution 

1. Charge 2.595 ± 130 lb. of water to the wash makeup tank. 

The temperature of the water can be 15*C to 75*'C, but the 
temperature of the final solution prior to use In Step 
E-14 must be 25 ± 10«C. 

Below 15"C tbe sodium sulfate could be difficult to 
dissolve completely or dissolve very slowly. 

Temperatures above 75*C do not represent any safety 
concern but unnecessarily waste energy. 

»10ENTIAL 
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The specific gravity of a 10% sodium sulfate solution Is 
1.0535 20«'C 

40c 

2. Start the agitation. 

Use of an air or nitrogen sparge to agitate is 
satisfactory. 

3. Charge 136.5 ± 68 lb. of anhydrous sodium sulfate and 90 * 4.5 
lb. of soda ash to the wash makeup tank. 

The rate of sodium sulfate and soda ash addition Is not 
critical with respect to the safety of this operation. 

The final solution should contain 5 Ĥ  0.5% sodium sulfate 
and 3.5 ^ 0 4% soda ash. 

Higher concentrations waste Na2S04. while at lower 
concentrations, the specific gravity of the wash solution 
will not be high enough to provide separation of the 
organic and aqueous layers within 15 uinutes after the 
washing steps. Higher concentrations of soda ash are 
wasteful and lower concentrations could result in 
incomplete neutralization of the product. 

4. Agitate until all of the sodium sulfate and sodiun carbonate 
have dissolved. 

At 25'>C. the sodium sulfate should be dissolved in the 
water after about one hour. 

If an air or nitrogen sparge is used for agitation, the 
sodium sulfate concentration will double in 24 hours due 
to evaporation of water. No hazard is expected, but the 
washing efficiency could be reduced. 

5. Hold the wash in the makeup vessel until called for In the 
nitration procedure. (See Steps E-14. E-19. E-25.) 

Once the sodiun sulfate has dissolved, the agitation can 
be stopped. The solution is stable. 

C. Nitration 

1. Hake certain the nitrator is clean and enpty. 

Residual water will evolve heat because of the heat ot 
dilution when the nixed acid is added. Hoceovec. dilution 
of the acid could lead to a slow nitration. For each 
pound of water present, 196 Pcu will bis produced. (The 
maximum adiabatic temperature rise foe the full process 
amount of SP-15 add In NT-1 would be approximately 
30"C.) 
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X 

2. Feed nitrogen to the nitrator at 30 * 1.5 scfm. 

N2 is provided to prevent an accumulation of NO^. 
NjO and CO in NT-1. 

A nitrogen purge is required prior to start-up If the 
nitrogen feed has been interrupted. In NT-1, a nitrogen 
purge of 30 scfm for 30 minutes.(two nitrator volume 
changes) will be adequate to achieve greater than 90% V/V 
inerts. 

3. Charge into the nitrator 16,175 lb. (* 808 lb.. - 324 lb.) of 
SP-15 Hixed Acid. 

SP-15 Hixed Acid is produced by mixing 93% sulfuric add 
with 65% nitric acid to obtain a solution containing 24.7% 
HNO3 and 57.6% H2S04.^ Based upon laboratory 
measurements. SP-15 Hixed A d d has a density of 1.664 g/ml 
at 25"C. Hixtures of 93% H2SO4 and 65% HNO3 within 
a density range of 1.661 +, 0.006 g/ml are expected to 
provide satisfactory HNO3 concentrations for use in this 
process (25.1 ± 0.9% HNO3). At higher densities, i.e.. 
lower RNO3 and*'higher H2SO4 concentrations, tbe 
nitration will be faster, but incomplete conversion of the 
alcohol will result. At lower densities. I.e., higher 
HNO3 and lower H2SO4 concentrations, the nitration 
becomes slower. If the nixed acid density is 1.75 g/nl or 
greater (i.e., greater than 71.4% H2SO4), oxidation of 
the 2-EHA can occur even though the nitric acid 
concentration is less than 15% wt. 

The process is expected to operate satisfactorily with 
weighing errors of -1-5% to -2%. Overcharging by nore than 
5% will unnecessarily waste nitric add. Undercharging by 
greater than 2% could result in an incomplete reaction. 

4. Start the agitation and maintain through Step 9 for routine 
operation. If agitation stops after Sfep 6, but before Step 9. 
supervisory approval is required for restart. 

5. Adjust the temperature of the mixed add to 20 ±, 5"C. 

A temperature greater than 25'*C will slow the rate of urea 
addition In the next step. It Is Important to avoid hold 
periods once the addition of urea has been started because 
the urea reacts with nitric add. 

Starting temperature's as low as 0"C have been successfully 
used In the laboratory using the heat of reaction of 
nitric acid with urea to bring the temperature of the 
mixed acid to 10°C. 

COKDENTIAl 
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6. Charge 400 ± 8 lb. of urea allowing the temperature to rise to 
and controlling the temperature at 25 +. 5*C. (A temperature 
excursion during the addition of urea to 30" - 40°C is 
acceptable but the total time in this range must not exceed 30 
minutes.) In NT-1 tbe tine of addition has been 5-10 uinutes 
and is expected to be < 30 ninutes. 

If this tine limit Is exceeded or if the temperature 
should exceed 40"C. the mixed add must be discharged to 
the WWTP. Above 40oc the reaction of urea and HNO3 Is 
too rapid to ensure an adequate urea concentration over 
the complete alcohol addition period. 

Urea is used in the process to react with any nitrous acid 
or NO^ which Is present In the mixed add or formed by 
the oxidation of 2-ethylhexyl alcohol with nitric acid 
during processing. Nitrous acid and NOx catalyze the 
oxidation process. Oxidation leads to the formation of 
product impurities via highly exothermic reactions. 

Urea addition results in heat evolution due to several 
exothermic reactions. In NT-1, the heat of neutralization 
of urea with sulfuric acid provides an adiabatic 
temperature rise of 6"C (-S Kcal/mole). The heat of 
reaction of urea with nitric add generates an adiabatic 
temperature else of 72<*C (-57 Kcal/mole). The reaction of 
urea with nitrous acid is rapid, and the temperature rise 
from this source will depend upon the nitrous acid 
concentration in the mixed acid. The expected temperatur'e 
rise assuming 0.1% HNO2 in the mixed acid is calculated 
to be about 7"C (AH « -162 Kcal/mole of urea). 

In NT-1. if the urea addition starts at 20'>C, it should be 
complete In approximately 30 minutes assuming a coolant 
temperature of 150C and a final reaction mass temperature 

. of 28"C. 

If greater than process amounts of urea are added, the 
nitration could be Incomplete because of Insufficient 
HNO3 (urea reacts with the nitric acid). If less than 
process amounts are added, oxidation of the alcohol could 
occur toward the end of the nitration. 

7. As soon as the urea has been added and the reaction mass 
temperature is between 20"<: and 30<*C (preferred temperature is 
25<*C). start tbe addition of 7,024 lb. (* 140. -335 lb.) of 
2-ethylhexyl alcohol at the rate of 117 lb./minute (•» 28 
lb./minute, -40 lb./minute). Halntain the temperature between 
20<'C and 35"C during the addition. 

COiflDENTIAl 
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Temperatures above 35<*C can lead to the loss of urea due 
to Its rapid reaction with nitric acid at these 
temperatures. Temperatures below 20*>C (O'C to 20'C) do 
not present any safety or product quality concerns. A 
ninlmum temperature of 20*C Is specified to preclude the 
use of widely differing starting temperatures fron one 
charge to tbe next. 

Effective agitation Is critical during the alcohol 
addition period. Poor agitation (<1 HP/1,000 gallons) 
result in a layer or pockets of 2-EHA collecting on the 
surface and nust be avoided. . A free layer of alcohol on 
the surface of the reaction mass will be exposed to 
oxidation due to the solubility of the adds (but not 
urea) in the organic layer. Normally, even with excellent 
agitation (>4 HP/1.000 gallons), there can be a free 
organic layer on the surface of the reaction mass. The . 
alcohol content in this case, however, does not present a 
potential for oxidation due to tbe dilution effect of 
2-EHN. 

If the temperature rises above 35"C, stop the 2-EHA 
addition, apply full cooling and do not attempt to 
restart. Tbe 2-EHA addition is stopped to stop the 
nitration reaction. 

After the 2-EHA addition has been stopped and if the 
temperature can be controlled below 40''C, naintaln 
agitation and isolate the product following the procedures 
in Section G. 

If the tenperature continues to rise above 40*C, stop the 
agitation in order to reduce the rate of reactions 
occurring between the organic and acid phases. If the 
tenperature can be controlled below 45*C. Isolate the 
product following tbe procedure in Section Gbut do not. 
turn agitation on without supervisory approval. If the 
tenperature continues to rise and reaches 45*C, dump the 
charge into the drowning tub to pcevent a runaway 
reaction. 

The rate of addition of 2-EHA is dependent upon the 
ability of the equipment ro remove the heat of nitration 
(-7 Kcal/mole). Rates slower than 25 pounds/minute, i.e., 
greater than a four hour addition time, could cesult in 
oxidation because the urea could be consumed after this 
time. Bates faster than 117 pounds/minutes. I.e. faster 
than a one hour addition time, risk accumulating a large 
concentration of 2-EHA which can lead to oxidation. Total 
elapsed time from the start of urea addition to end of 
2-EHA addition should not exceed five hours. 

mmpm 
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The first indication that oxidation is occurring Is the 
appearance of NO^ fumes above the surface of the 
reaction. The fumes become heavier as oxidation 
continues. As the rate of oxidation increases, the next 
Indication will be an increase in the cooling requirements 
because of the high heat of oxidation (-128 Kcal/mole). 
As oxidation continues further, the organic layer will 
change in color from a straw yellow to green and then to 
blue if oxidation is extensive. 

8. After the alcohol addition is complete, hold the charge between 
20'>C and 35*C for one half to one hour. 

A hold time of one-half to one hour is generally 
sufficient to complete the nitration. If Incomplete 
nitration is suspected, test for completeness of nitration 
and hold up to one hour longer and retest. Proceed with 
Step 9. 

Nitration Completion Test; Wash two to three ounces of 
the unwashed organic layer twice with an equal volume of 
10% sodium sulfate solution. Add a saturated aqueous 
Sodium carbonate solution dropwise to the second wash 
until the pH is = 7 (orange to Brilliant Yellow test 
paper). Separate the top organic layer, and submit 
one-half to one ounce to QCL for alcohol content by 
infrared (Method 11-66-1-1) or GC (Method 11-66-30-lA) 
analysis. 

9. Sample the organic layer (unnecessary if done in Step 8) and 
send to QCL for purity (Method 11-66-30-lA). The charge can be 
processed further without waiting for results. 

Charges found to be incompletely nitrated should.be 
segregated and held for blending or rework (see.Section 
F). Depending on the composition of the charge, it will 
be either blended or reworked. Reworking will only lower 
the 2-EHA content, it will not remove oxidation products. 
Product which is off-quality due to oxidation by-products 
must be blended or disposed to the WWTP. 

P. Product Separation 

10. Stop the agitation in the nitrator and allow the layers to 
separate. 

The layers normally .separate in < IS minutes. 

The top layer contains the product, 2-ethylhexyI nitrate. 

If the nitrator is not be used as a separator, proceed to 
Step 12. 

UUt^fi V '̂ .<L 
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11.' Discharge the bottom spent acid layer directly to the WWTP or 
transfer to the spent acid storage tank before discharging to 
the WHTP. 

The maxinun HNO3 content of the spent acid which can be 
transferred to the storage tank is 7% weight (Hethod 
74-8-15-1). 

12. Transfer the contents of the nitrator to a separator and allow 
the layers to separate. 

The layers normally separate in < 15 ninutes. Although 
laboratory experiments indicate that the aqueous and 
organic phases of a nornal run are stable for 50 hours, 
hold tines of over three hours should be avoided, because 
of the decomposition potential of 2-EHN in content with 
spent acid (70% H2SO4). 

13. Discharge the bottom spent add layer directly to the WWTP or 
transfer to the spent acid storage tank before discharging to 
the HHTP. . 

A careful cut should be made .to remove as much of the 
spent add as possible to facilitate washing the product 
acid-free In later steps. Do not cut any of the 2-EHN 
with the spent add. 

E. Hashing 

The weights of materials shown below are those needed to 
wash one charge of 2-EHN as described in the Bill of Haterials. 
For econony and within the limits of the wash tub volume, two 
charges of 2-BHN can be combined. 

When two charges are to be combined, twice the amount of 
Na2S04/Na2CO3 solution should be used in Step 14. then the first 
charge should be processed through to Step 16 and held until the 
second is added per Step 15. 

14. Charge 2.822 +. 203 lb. of sodium sulfate/Na2C03 solution 
from the wash makeup tank to the wash vessel. 

In this step the residual add Is neutralized by tbe sodium 
carbonate. Carbon dioxide gas Is evolved In this reaction 
and could cause some foaming. One to two feet of freeboard 
should be provided to avoid a foam out. 

Sodium sulfate is added to the wash solution to provide a 
sufficient density difference to achieve a rapid and 
complete separation. 

CONFIDENTIAL 
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The wash is expected to renove all of the add contained in 
the product. 

The order of addition of the wash solution and the product 
layer (shown added in Step 15) is not critical. Good plant 
practice is to add the product layer to the wash solution 
to avoid potential local heating due to heat of dilution if 
a spent acid layer is present. 

15. Drop the product layer fron the separator to the wash tank 
containing the wash solution. 

No reaction or exothern is expected in this step unless a 
free spent a d d layer is present. 

The naxinun adiabatic tenperature rise in the wash tub 
would be 13'C if all of the spent acid fron NT-I were 
present. 

16. Agitate the two layers 45 ± 15 ninutes in the wash tank to 
achieve renoval of the acid in the product layer. 

Air or nitrogen can be used to provide mixing. About 30 
minutes mixing is expected to be adequate, but longer times 
(up to 24 hours) can be used. 

The product layer is stable under these conditions to at 
least lOO'C. 

17. Stop the agitation and allow the layers to separate. About 15 
minutes sbould be satisfactory. 

18. Transfer the bottom aqueous layer to the WWTP through B-11. 

B-11 Is a decanter to collect any 2-EHN in the wash. B-11 
nay be bypassed if unavailable. 

The final aqueous layer should have a pH of 8.0 ± 1.0 
(turns Brilliant Yellow paper a slight orange color). 

19. Add 50 +. 25 lb. of anhydrous sodiun sulfate per charge to the 
2-EHN renalning in the wash tub and agitate for 15 to 60 
ninutes. 

Sodium sulfate which is 100% retained on a 400-nesh screen 
has been denonstrated to settle more rapidly than small 
particle materials and is therefore reconnended. 

20. Turn off agitation and let settle. 

A settling tine of 15 ninutes is usually adequate. 
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2lJ Punp the product using a decant leg through a cartridge filter 
to storage. 

The decant leg is used to avoid entraining residual solids 
in the product and plugging the filter. 

A 0.45 "DuoFine" polypropylene filter cartridge which has 
been found to produce a clear product while retaining a 
high punping rate is preferred. 

Sodiun sulfate renalning in the wash tub is dissolved 
during the next wash cycle. 

22. Product 2-EHN is shipped to users in tank trucks or rail tank 
cars. 

Shipping containers sbould be clean and dry before 
loading. 

F. Rework 

This rework procedure is written for a 9,177 lb. charge 
size of unwashed 2-EHM which contains up to 4% 2-EHA. 

1. Hake certain the nitrator is clean and enpty. 

See conents under Section C, Step 1. 

2. Feed nitrogen to the nitrator at 30 .t. 3..5 scfn. 

See comments under Section C. Step 2. 

3. Charge 2.300 ± 240 lb. of SP-15 mixed acid. 

Greater amounts will unnecessarily waste mixed acid. 

Lesser amounts could require a longer nitration time or not 
reduce the 2'-EHA level to under 1% (by Hethod 11-66-30-lA). 

4. Charge 5.000 ± 500 lb. of spent a d d fron the 2-EHN process to 
the nitrator. 

Spent acid is added to the nitrator to provide sufficient 
volume to reach the bottom agitator blade. 

Lesser amounts will result in Inadequate agitation during 
the initial addition of the 2-EHN rework charge. 

Greater amounts of spent acid (up to 7.000 pounds) can be 
used without overflowing nitrator NT-1. but tbe use of 
amounts greater than 5,500 lb. will dilute the nitric add 
concentrations unnecessarily and will result in a slower 
time for the rework nitration (1.5 hours versus 0.5 hour). 

CONFIOENTIAL 
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5.' Start the agitation. 

6. Adjust the temperature of the acid solution to 25 ± 5**C. 

At temperatures under 20*>C, tbe rate of nitration will be 
slow, unnecessarily extending the cycle time, but no safety 
hazard will result. 

At temperatures above dO'C, the time for urea addition 
could have to be extended to avoid exceeding the process 
temperature limits in Step F-7. 

7. Charge 90 ± 10 lb. of urea, controlling the temperature at 25 ± 
S ' C . 

Lower temperatures do not create a safety hazard, but will 
unnecessarily extend cycle time. 

Higher temperatures could delay or extend the 2-EHN 
addition time in the next step. A temperature excursion 
ducin? the addition of urea to between 30" and 40"C is 
acceptable, but the total time in this temperature range 
must not exceed 30 minutes. If this time limit Is exceeded 
or if the temperature should exceed 40"C anytime during the 
urea addition, the charge must be aborted and the acid 
discharged to the WWTP. 

A temperature rise of 2.5*'C is expected in NT-1, due 
primarily to the heat of neutralization between urea and^ 
nitric acid. 

Urea is used in the process to react with any nitrous acid 
or NO^ which is present in the mixed add oc formed by 
the oxidation of 2-ethylhexyl alcohol with nitric acid 
during processing. Nitrous acid and NO^ catalyze the 
oxidation process which leads to product Inpucities. 

If greater than process amounts of urea are added, the 
nitration could be incomplete because of insufficient 
HNO3 (urea reacts with the nitric a d d ) . If less than 
process amounts are added, oxidation of the alcohol could 
occur toward the end of the nitration. 

8. As soon as the urea has been added, start the addition of 9,177 
± 230 lb. of the 2-EHN charge to be reworked at a rate of at 
least 130 lb./minute, while maintaining the temperature during 
the addition period between 20" and 35"C (prefecced temperature 
Is 30"C). 

An adiabatic temperature rise of 2" to 4"C is expected from 
the heat of nitration. 

CONFIBENTIAL 
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t 

If the temperature rises to 35-40*C once during the urea 
addition and tbe charge can be cooled to under 35"C within 
30 ninutes. resume the addition cf the 2-EHN Bework. 

Temperatures below 20"C (0 to 20"C) do not present any 
safety oc product quality problems: however, the tine to 
conplete the nitration %fill be unnecessarily extended. 

See conments under Section C, Step 7, for Indications that 
oxidation Is occurring. 

If the temperature rises above 35"C, stop the addition of 
the 2-EHN cewock charge and apply full cooling. 
Tenperatures above 35*C can lead to the loss of urea due to 
its more rapid reaction with nitric acid at these 
tenperatures. 

If the tenperature renains at 35-40°C for longer than one 
half hour or an excursion to 35-40"C occurs nore than once, 
isolate as described In Sections C - E. Steps 9 to 30. 

See the conments under Section C. step 7, for the action to 
be taken if the temperature rises above 40"C. 

Addition rates slower than 150 lb./minute unnecessarily 
extend the cycle time. Bates slower than 50 lb./minute 
risk extending the cycle time to a point that loss of urea, 
due to its reaction with nitric acid, becomes a problen. 

9. After the 2-EHN addition is complete, hold the charge at 15" to 
35"C for 30 ±_ 15 minutes and test for completeness of nitration 
by tbe test procedure given In Section E, Step 8. 

A hold time of 15 minutes should be sufficient to complete 
the nitration at 25-35"C. while up to 45 minutes could be 
required at 15-25"C. 

If the above' test Indicate excess 2-EHA content, hold the 
charge foe up to three houcs longee at 30 ± 5"C oc up to 
six houes longee -if the temperature Is at 20 +, 5"C. When 
the nitration Is complete or the time limit has been 
reached, proceed to Step 10. 

10. Sample and Isolate following the pcoceduces in Step C-9 through 
Step E-30. 

CONFIDENTIAl 
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' G. Aborted Charge 

1. Cool the reaction mass in the nitrator to 25 ± 5"C as rapidly as 
possible. Hhile cooling, proceed as follows: (a) nake certain 
the separator and wash tank are enpty, (b) charge 2.822 ± 203 
lb.-'of'wash solution fron the wash nakeup tank to the wash tank, 
(c) sanple the organic layer and send to QCL for purity (Hethod 
11-66-30-lA). Processing nay be continued without waiting for 
results. 

2. When the tenperature In the nitrator reaches 25 ± 5"C, stop the 
agitation if on (agitation shuts off on charges that exceed 
40"C. Step C-7). Allow the layers to separate. 

The top layer contains the product, 2-ethylhexyl nitrate. 

The layers should separate in about 15 minutes. 

If the temperature of the reaction mass begins to rise 
after the agitation is stopped, dump the charge into the 
drowning tub. 

3. Discharge the bottom spent acid layer directly to the WHTP. 

The spent acid is not stored because a possible reason for 
the temperature exotherm during Step 7 could have been 
contamination of the 2-EHA by a lower molecular weight 
alcohol. Lower molecular weight alcohols and nitrates can 
be soluble In the spent add and decompose exothermally 
upon standing. 

4. Transfer the product layer in the nitrator to the wash tank 
containing sodium sulfate/sodium carbonate solution. 

5. Finish processing as described in Section E. Steps 16 to 22. 

Patent Status 

In the opinion of the Patents and Licensing Section, we are 
free to operate this process, based on domination search CPI No. 
L-82-8051-D dated 4/5/82. 

Patdnt application CH 1250 Douty. filed November 8. 1983. 
claims the process. 

/acs 

D o c . N o . : 1532D 
D i s c . N o . : 0198D 

k l L l 
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€» RECEIVED 
E. I. DU PONT OE NEMOURS 8e COMPANY H W 0 5 D 9 3 

BELLE. WEST VIRGINIA ZSOIS liltH 

AGRICULTURAL PROOUCTS DEPARTMENT 

B E L L E PLANT. SOI W. DU PONT AVENUE 

February 28,1993 

Geof&ey Pratt y ' "ZO *^ , 
Director of Custom Manufacturing A^' Q ̂  /fd-^ 
Cedar Chemical (Corporation • >/i /J^' 
5100 Poplar Ave. , iC^Ti, 
Suite2414 , k rflf t A T . ^ ^ ' , | 
Memphis,TN 38137 (jJi ĥ  JJijifi ^ i M 

Dear Mr. Pratt, I A ' ^ ^' 

As I mentioned in our earliar conversations, we would like to qualify 
a contract manufacturer to produce 200.000 pounds per campaign of 
purified Glycolic add, using DuPont's 80% Glycolic acid as a feed material. 
We expect this work to last for one to two years witJi two campaigns per year 
at these rates. If sufficient market develops, we will evaluate long term 
contract manufacture versus insallation of facilities at our plant to prodixoe 
this product. 

We would like to know if you are interested in doing this work, and if 
you have the facilities available starting in June of this year. We would also 
like an estimate of your cost per pound to produce this product. 

I have attached some information firom the previous work we have 
done. Please call me at (304) 357-1227 ifyou have any questions. If you 
would like to submit a price estimate for this work, please fax it to me at 
(304)357-1364. 

Sincerely, 

Donald W. Jeffety 
DuPont 
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I l i e follovnng information ia for the production of h i ^ puri ty glycolic 
acid through crystallization. 

SAFETY 

Chemical goggtes and gloves are required for handling glycolic add . 

ENVIRONMENTAL 

The diluted Glycolic add , GA, will be returned to our plant in Belle, 
West Virginia. Any other dilute waste streams created as a result of this 
process are the responsiblity of the contractor to dispose of properly. 
Disposal means will be reviewed by DuPont for approval prior to contract 
acceptance. 

PROCESS 

The Raw material Glycolic a d d is supplied by DuPont in tank trucks. 
The material is unloaded into a reactor equipped -with agitation and cooling 
capabilities. The solution is cooled to SCF to fadlitate crystallization. After 
two hoiirs a t this temperature, the cold slurry is then centrifuged to 
seperate the crystals from the filtrate. 

The filtrate is returned to a tank truck for shipment back to DuPont 
The crystals are then placed into a seperate tank and returned to solution a t 
a concentration of 70% using DI water at 1 0 0 7 to assist solubility. The 
solution is tJien drummed and shipped to DuPont. 

About 5-10% of the crystalline product will be dried to C.5% water and 
packaged into leverpaks for shipment to DuPont as solid product . 

EQUIPMENT 

Tank Truck Unloading fadlities 
Reactor (1000 - 5000 gal) (316 SS or Glass) 
Refirigeration Unit 
Centrifiige (316 SS) 
Mix tank (500 • 2000 gal) (316 SS. Glass or appr. liner) 
Filtrate tank (2000 - 4000 gal) (316 SS, Glass or appr. liner) 
Vacuum dryer 

RAW MATERIAL 

The Raw material Glycolic a d d is an 80-85% aqueous solution 
shipped via tank truck at 1 2 0 7 . 
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CrvBtallization 

The crystallization begins a t - 6 0 7 . The Crystalliraition yield is 25% 
at a final temperature of 307 . Therefore, it will require handling 800,000 
lbs of Raw material to produce 200.000 lbs of GA on a 100% basis. That will 
require handling 18 tank trucks of 85% GA raw material. 

The final product is primarily shipped back as a 70% solution at 250 
Kg (551 lbs) per drum. For a 200.000 lb campaign. 

- 5% being shipped as crystalline would be 10.000 lbs or 100 leverpaks. 
- the other 190,000 lbs would make 270,000 lbs of 70% solution. 
- that would be 490 drums. 

Refrigeration Reouirementa 

Our estimates show that you will need 0.1 MBTUAb of Glycoilc add 
to cool the solution and for the Heat of Crystallization. That will be 4.5 MM 
BTU/truck. 

Physical Property Data 

Most physical property data is in the accompanying Product 
Specification sheet and tedmical info. Some additionsd is listed here. If 
any fiirther is needed, please call. 

- Heat Capadty of the Glycolic add solution 

b^C 0.56 BTU/lb 7 
25^3 0.58 BTU/lb 7 
40=C 0.59 BTU/lb 7 

- Heat of Neutralization of GA with catistic is -52.02 Kcal/mol of H20. 

C2H403 + NaOH => NaC2H303 + H20 
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PROOUCT SPECIFICATION 

ou PONT GLYCOLIC AGIO 
PRODUCT SPECIFICATIONS 

6LYPURE (ta) 
HIGH PURITY GLYCOLIC ACID 

GLYPURE 99 
PRODUCT SPECIFICATIONS 

Total Acid, % 99.0 min 
(as glycolic) 

Formic, % N/A 

Water, % 0.5 max. 

Sulfates, ppm N/A 

Total Heavy Metals, ppm 4 nax 

Color, Gardner M/A 

Turbidity, NTU N/A 

GLYPURE 70 

70.0 min; 
72.0 max 

N/A 

30lo max. 

N/A 

3 max 

N/A 

N/A 

70X TECHNICAL 

70.0 min; 
72.0 max 

0.45 max. 

30.0 neuc. 

800 max. 

N/A 

3 max 

6 max 

Appearance -

- 70% Technical - A clear, light amber liquid with a nild odor 
resembling burnt sugar which is free of visible suspended matter. 

- 70% Cosmetic Grade - A clear, water white liquid which is free 
of visible suspended matter. 

- 99% Reaction Grade - Clear, colorless crystals. 

N/A = not applicable, not a specification 

7/27/92 
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Technical In fo rmat ion 

TEMP..C 
15.0 
11.5 
10.0 
5.0 
0.0 
-5.0 

-10.0 
-15.0 
-18.0 
-20.0 

GLYCOLIC ACm 
TEMPERATURE VS. SGLUBIUTY 

q GLYCOLIC ACID/solution 
0.673 
0.665 
0.662 
0.650 
0.638 
0.626 

. 0.614 
0.602 
0.595 
0.590 

therfi fc~a:onM"r;thheieni5luff»snedlre°o'charge isBaseoonBci.i<aidaiac<re«eoiot6-t aWeoyOo Po- 3nd-i--=iaedtousetKK-son$navrtg 
lectinc3 S ' l anC . -o . ^ho* n may cio tie ai' nC'.iSivcaiiasu4ab.H> io>or.;i C3aesa.-waaces '.-oii'otjeconl.ti'.^a Dv-r.; .19- Tneirtorma'.— sgivCKand 
KCi!i>'r~ S.'nei;,^' <irskanaDLi Ponrra^'r i -:ro.i*ci'Meeso» *! '•.»••;« c o c i ' . - x »".•*«) '.• •-•^t ,- 'es->o- ' ! ! re- '«>^' . ' v 'esuKsotxa-^: 3r oanngcs 

>rv. .".•JJ tt.-jr.i . - ^ cf U'C inlOTTtwJion«" w^^O* C* -fi n r f t NoDvin J hc'O .-̂  --5 lo UC M - . - ' flS .̂  l < o - - j ^ "O Or;efalC or a -KOrrfT...-•••;••.; o ^ '.0 irtrmge ft-. r^WerUfi 
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fflK 
Du Pont Chemicals 
6019CR Revised 09>lul-92 Pi1nied24.Auo.a2 

"GLYPURE" fflGH PURITY GLYCOUC ACID - 70% 
MATERIAL IDENTinC:ATION 

(kirporate Number DU00S927 

"GLYPURE" \s a non-registered trademark of Du Pont 

Manufacturer/Distributor 

Phone Numbers 

Grade 

Chemicai Family 

Trade Names and Synonyms 

CAS Name 

CAS Number 

Fomnula 

TSCA Inventory Status 

NPCA-HMIS Ratings 

DuPont 
1007 Market Street 
Wilrrangton. DE 19898 

Product Information 1-6(KM41 -8442 
Transport Emergency CHEMTREC: 1 >800-424-9300 
Medical Emergency 1 •60&441 -3637 

HIGH PURmr - 70% SOLLITION 

ORGANIC ACID. AQUEOUS SOLUTION 

HYOROXYACETIC AGIO 
HYDROXYETHANOIC ACID 
HAA 

ACETIC ACID, HYDROXY 

79-14-1 

H0-CH2-CO0H 

Reported/lnduded ' 

Health: 3 
Rammabilrty: 0 
Reactivity. 0 
PersonafPiotection rating to be supplied by user depending on use 
conditions. 

<X>MPONENTS 

Material 

GLYCOLIC ACID 

CAS Number 

79-14-1 

Percent 

63.6-

64.5 

WATER 7732-18-S 30.0 

NOTE FOR GLYCOLIC ACID COMPONENT: 

Free glyoolic acid exists in equilibrium with higher 
molecular weight oligomers. 

(oorrtinued) 

3 - - , - 1 . . - ^ ; 
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HEALTH HAZARD INFORMATION 

This eottpouad nay cause buzna «x»d ulceration of tba aytt*/ 
and is a BBV^X^ skin irritant. Prolonged aô MSttXtt aay causa 
skin bums and nlcaration. Xnhalstioa nay cause nose, 
throat, and lung irritation. Ingestion may cause bums 
and/or perforation of the gastrointestinal tract. 

Gross overexposure may result in death. 

amiflu. OAsa: 

Inhalation 4-hour LCSO: 7.7 ng/L in rats 
Oral I£50 4,240 ng/kg in rats 

Tha cooipound is corrosive in the eye, is a severe skin 
irritant, but is not a skin sensitiser in animals. 

Toxic effects described ia animals fron a single exposure by 
inhalation Include body weight losses, ocular and nasal 
discharges, and other nonspecific effects. Repeated 
inhalation exposures produced liver, spleen, and thyams . 
changes, and gastrointestinal tract alterations, t ^ 
ingestion, the administration of single high oral doses 
produced severe gastrointestinal tract irritation, liver 
daaaage, increased kidney weights, and the formation of 
calcium oxalate crystals in the kidneys. Repeated ingestion 
dosing in cats produced weight loss, depression, vcod-tixig, 
coma, convulsions, kidney failure due to calcium oxalate 
deposition, and death. Dogs given similar and higher doses 
exhihited no toxic effects. Long-term dosing in male and 
fenala rats resulted in high mortally in the male rats 
(€0-70%) and kidney toxicity due to calcium oxalate 
deposition. The female rats exhibited no toxic effects. 

Ho »««<«««1 test reports are available to define carcinogenic 
or developmental haxards. At high dietary levels, a reduced 
number of offspring were observed in rats, but this effect 
occurred only at a maternally toxic dose. The conpound does 
not produce genetic damage in bacterial cell cultures, but 
it has not been tested in aniisals. 

HOHAN BEAZ.TR EBTECTS: 

Human h e a l t h e f f e c t s of overexposure by eye o r sk in contac t 
include eye c o r r o s i o n wi th co rnea l o r conjuncti-val 
alearation, or severe skin i r r i t a t i o n with discomfort or 
rash. Higher or prolonged contact with skin may cause bums 
or ulceration, t ^ inhalat ion, the effects may include 
i r r i t a t i o n ef the respi ra tory passages with cough and 
diff iculty in breathing. By ingestion, i r r i t a t i o n of the 
gast rointes t inal t r a c t may occur with abdominal pain, 
nausea, vomiting, diarrhea, and abnormal kidney function. 

Individuals with preexis t ing diseases of the skin, kidneys, 
or reproductive system may have increased suscept ibi l i ty to 
the toxici ty of excessive exposures. 

Carcinogenicity None of the components in this naterial is listed by lARC, NTP, 
OSHA. or ACGIH as a carcinogen. 

(oommued) 
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DISPOSAL INFORMATION (oontinuod) 

Spill. Leak, or Release NOTE: Review FIRE ANO EXPLOSION HAZARDS and SAFETY 
PRECAUTIONS befOreproceeding with dean up. Use approprfate 
PERSONAL PROTECTn/E E(XJIPMENT during daan up. 

Neutralize spills with lime or soda ash. Flush spill area 
with plen^ of water. This material may be a CtRCLA 
hazardous substance due to its oonosive characteristic. 
Unless released material is immediately cleaned up fer 
reprocessing, recycling, or reuse, a release of 100 Ibs. may 
trigger the reporting requirements of CER(XA 

Waste Disposal ComplywithFederal, State, and local regulations. If 
approved, may be neutralized with Dme or soda ash and 
flushed to wasteiraler treatment system. Ties material may 
may be a RCRA hazardous waste due to its corrosive 
characteristic (pH). 

SHIPPING INFORMATION 

Shipping Containers Drums 
Sample Bottles 
NOT REGULATED AS A HAZARDOUS MATERIAL BY DOT OR 
IMO. 

SIORMSE CONDITIONS 

Keep in a weO-ventiiated area Protect bulk storage area 
from spari(s and flame. Keep packages tightly dosed. Store 
above 10 deg C (50 deg F) melting point 

TITLE m HAZARD CLASSmCATIONS 

Acute Yes 

Chronic No 

Rre ^ No 

Reactivity No > 

Pressure No 

J.I8TS: 

Bxtrenely Hazardous Substance -No 
CERdA Hazardous Substance -(Yes)* 
Toxic Chemical -Ho 

*Not specifically listed by CBHCXA, but product meets the 
generic corrosive category definition. 

aUODIAH HBMIS OASSiriCATXal: 

(oonlinued) 

DpHB ^ 
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DU PORT 
Haterlal Safety Data Sheet 

Page 

MATERIAL IDBNTIFICATZOli 
GLYOOLIC ACID - 85% SOLUTION 

MSDS NUMBER 

Revision Date 
Date Printed 

DU005979 

18-NOV-92 
15-Dec-92 

MANUFACTDRER/DISTRIBUTOR 
Du Pont 
1007 Market Street 
Wilmington, DE 19898 

PHONE NUMBERS 
PROOUCT INFORMATION 
TRANSPORT EHERGENCy 
MEDICAL EMERGENCY 

GRADE 
CHEMICAL FAMILY 

: 1-800-441-9442 
• CHEMTREC: 1-800-424-9300 
• 1-800-441-3637 

• TECHNICAL 
: ORGANIC ACID, AQUEOUS SOLUTION 

TRADE NAMES / SYNCniYMS 
HYDROXYACETIC ACID 
HYDROXYETHANOIC ACID 
HAA 

CAS NAME 
CAS NUMBER 
FORMULA 
TSCA INVENTORY STATUS 
NPCA-HMIS RATINGS 

ACETIC ACID, HYDROXY 
79-14-1 
HO-CH2-COOH 
Reported/Included 
Health: 3 Flammabllity: 0 Reactivity: 0 
Personal Protection rating to be supplied by 
user depending on use conditions. 

COMPONENTS 

Material 
GLYCOLIC ACID 
METHOXYACETIC ACID 
DIGLYCOLIC ACID 
WATER 

79-14-1 
625-45-6 
110-99-6 
7732-18-5 

1 
85 

1.4-3.0 
0 .7-1 .5 

- 1 5 

NOTE FOR GLYCOLIC ACID COMPONENT: 

Free glycolic acid exists in equilibrixua with higher 
molecular weight oligamez^. 

ABOOOO 118519/9 



MSDS Mo. DU00S979 NJ POMT Page 
Material Safety Data Sheet 

HEALTH HAZARD INFORHATION 

This compound nay cause burns and ulceration of the eyesi 
and Is a severe skin Irritant. Prolonged exposure nay cause 
skin burns and ulceration. Inhalation may cause nose, 
throat, and lung irritation. Ingestion nay cause bums 
and/or perforation of the gastrointestinal tract. 

Gross overexposure nay result in death. 

ANIMAL DATA: 

GLYCOLIC ACID 

Inhalation 4-hour LCSO: 7.7 ng/L in rats 
Oral LD50 : 4,240 mg/kg in rats 

The conpound is corrosive in tihe eye, is a severe skin 
irritant, but is not a skin sensitizer in animals. 

Toxic effec1;s described in animals fron a single exposure by 
inhalation include body weight losses, ocular and nasal 
discharges, and other nonspecific effects. Repeated 
inhalation exposures produced liver, spleen/ and thymus 
changes, and gastrointestinal t:ract alterations. By 
ingestion, t:he adninistration of single high oral doses 
produced severe gastrointestinal t:ract Irritation, liver 
damage, increased kidney weights, euid the formation of 
calcium oxalate crystals in t:he kidneys. Repeated ingeslilon 
dosing in cats produced weight loss, depression, vomiting, 
coma, convulsions, kidney failure due to calcium oxalate 
deposition, and death. Dogs given similar and higher doses 
exhibited no toxic effects. Long-term dosing in male and 
female rats resulted in high mortality in the male rats > 
(60-70%) and kidney toxicity due to calcixua oxalate 
deposition. The female rats exhibited no toxic effects. 

No animal test reports are available to define carcinogenic 
or developmental hazards. At high dietary levels, a reduced 
number of offspring were observed in rats, but this effect 
occurred only at a maternally toxic dose. The compound does 
not produce genetic damage in bacterial cell cultures, but 
it has not been tested in animals. 

METHOXYACETIC ACID 

Inhalation 7-hour ALC: >3,200 ppm in rats 
Oral LD50 : Approximately 1,000 mg/kg in rats 

The conpound is a skin and eye corrosive in tests with 
laboratory animals. Toxic effects described in animals from 
short, high inhalation exposures include respiratory 
irritation. By ingestion, the effects of single, high 
exposures include reduced body and testicular weights. 

ABOOOOl 18519/10 



MSDS Ho. DU00S979 OU PQHT Page 
Material, Safety Data Sheet 

(HEALTH HAZARD INFORMATION - Continued) 

exposure should be similarly controlled. At the HAA 
concentrations present in the product, no Increased risk of 
adverse human health effects is expected. 

Individuals wit:h preexisting diseases of the skin, kidneys, 
or reproductive system may have Increased susceptibility to 
the toxicity of excessive exposures. 

CARCXH(?gEHICITY 
None of the components in this material is listed by lARC, NTP, 
OSHA, or ACGIH as a carcinogen. 

RXPOSDRE LIMITS 
GLYCOLIC ACID - 85% SOLUTION 

AEL * (Du Pont): 10 mg/ffl3 - B & 12 Hr. TWA 
TLV (ACGIH) : None Established 
PEL (OSHA) : None Established 

* AEL is Du Pont's Acceptable Exposure Limit. Where governmental ly 
imposed occupational exposure limits which are lower tlian t h e AEL 
are in effect, such limits sbJall take precedence. 

SAFETY PRECAUnOWS 
Avoid brea1:hing mist. Do not get in eyes, on skin, or on 
clothing. Wash thoroughly after hemdllng. 

FIRST AID 

INHALATION 
If inhaled, immediately remove to fresh air. If not 
breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Call a physician. 

SKIN CONTACT 
In case of contact, immediately flush skin with plenty of 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Call a physician. Wash clot:hlng 
before reuse. 

EYE CONTACT 
In case of contact, immediately flush eyes with plenty of 
water for at least 15 ninutes. Call a physician. 

INGESTION 
If swallowed, do not induce vomiting. Give large 
quantities of water. Call a physician. Never give 
anything by mouth to an unconscious person. 

ABOOOOl 18519/11 



MSDS No. DD005979 DO PONT Page 
Material Safety Data Sheet 

STORAGE CONDmOHS 

Keep in a well-vehtllated, area. Protect bulk storage area 
from sparks and flame. Keep packages tightly closed. Store 
above 10 deg C (50 deg F) melting point. 

TITLE III HAZARD CLASSIFICATIONS 

Acute : Yes 
Chronic : No 
Fire : No 
Reactivity : No 
Pressvire : No 

LISTS: 

Extremely Hazardous Stibstance -No 
CERCLA Hazardous Material -(*) 
Toxic Chemical -No 

*See Disposal Information. 

CANADIAN WHMIS CLASSIFICATION: 

ADDITIONAL INFORMATI(»l AND REFERENCES 

For further information, see Du Pont Glycolic Acid 
Properties, Uses, Storage, and Handling Bulletin. 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combinatloh with any other material or iii any process. 

Responsibility for MSDS : W. J. Brock 
Oil Pont'Chemicals 
P. 6. Box 80709, Chestnut Run 
Wilmington, DE 19880-0709 
302-999-4946 

End of MSDS 

ABOOOOl 18519/12 
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PART I 

E. I. DU PONT DE NEMOURS.AND COMPANY 

ORGMIC CHEMICALS DEPARTMENT [ 

ANALYTICAL PROCEDURE 

ORCHEM METHOD 25-20-30-^0 

3,4-DIGHLOROAMILrHE (3J 4'-DCA.) 

Assay toy Gas Chromatography 

I-A Principle. 

This method Is based on the gas chromatographic separation 
achieved when a sample of 3,4-dlchloroaniline is injected Into a gas . 
chromatograph containing a column -which utilizes SE-50 on Gas Chrom Z 
aa the stationary phase. 

I-B Scope . ^ . 

1. Application 

This method (Note 1) replaces all previous gas chromatographic 
methods as the specification method for the following grades of 
. 3,4-dichloroaniline: 93, H, RH, C, and D. 

The method determines the following components: 

Retention Time 
Component (Min.) 

Methylene chloride (Solvent) O.30 
Morpholine O.65 
Aniline 1.1 . 
o-Dlchlorotienzene .1.5 
o-Chloroanlllne 2.0 
p-Chloroanll3jie - 2.6 
2,5-Dichloroaniline . 4,4 
2,3-Dlchloroanlline 4.8 
3,4-Dichloroainlllne .6.3 
3-Chloro-4-morphollnoanlllne (MA) 12,2 

, Hydrazo Tarŝ  l8,l 

2. Limitations 

Results are reported In Area ^ . 

AB0000114714/1 



Orchem Method 25-20-30-3C 

I-G Prec i s ion and Accuracy 

Two samples were analyzed on each of two days toy jTour a n a l y s t s . 
The r e s u l t i n g 955^ C L . are0.165^ a t a l e v e l of 995^ 3j4-DCA, 0.l4jg fo r 
comtolned 2 ,3 and 2,5 Isomers a t a l e v e l of 0.75^ and O,o45^.for p -
c h l o r o a n l l l n e • a t a l e v e l of O.IJ^. 

I-D Spec ia l Apparatus (Equivalent apparatus may toe used) 

1. Gas Chromatograph, Hewlett-Packard, Model 5750, equipped 
with a flame i o n i z a t i o n d e t e c t o r . 

2 . Chromatographic column, 6 f t , x 1/4 I n , o . d , , g l a s s , packed 
with 105^ SE-30 on 60 t o 80 mesh Gas Chrom Z. 

I-E Reagents 

1. Helium, Liquid Cartoonlc Corp. , S p e c i f i c a t i o n L-114, 

2 , Hydrogen, Matheson, Ext ra Dry. 

3 . Air , toreathlng. Liquid Cartoonlc Corp. , S p e c i f i c a t i o n L-117. 

4, Methylene chloride, reagent grade. 

I-F Notes 

:i.. This method up-dates and replaces Reference 1 which 
specified the use of a stainless steel column (4 meters x 
,V8.in. o.d.) packed with Bumell silicone grease and a 
Perkln-Elmer Model 820 instrument. 

I-G. References 

1. Orchem Method 25-20-30-3B. 

Original: R. E. Patterson 
. • . ; : ./Prbbess Dept. 

June 28, 1967 
Revision: A. Varon 

Quality Control 
July 28, 1971 

r\ 

- 2 -
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JL-J. O'i, ' 'fl'..'!.. t H ' J 

3,4-Dlchloroanlline 

II-A- Unusual Safety Considerations 

1. Product Hazards 
The product and most of Its possible contaminants are 

cyanogenic and dermatltlc. Avoid all skin contact and Inhalation 
of vapors. Wash spills Immediately with soap and water. 

2. Procedure Hazards 
Handle the syringe carefully and sheathe It when not in uae . 

II-B Procedure 

1 Instrument Settings 

Instriiment 

Mfg. Hewlett-Packard 

Model 5750 

Detector 

Thermal ĉ ond. 1 1 

Flame loniz. Ixl. 

Hyd. 20 psiR 
Air ^0 pgig 

Electron capture _ I J 

Other 

Carrier gas 

He 1 xj Np L ] Other! \\ 
Rof><nAfAT- » 2.S i 

Flow**** (at 70 p Big) 

1 
Column 

Mat'l of Const. Glass 

Length* 6 ft. 
1/4 In. o 
Diajn** 

. . . 

Z.1^ l t . lWSE-30 1 
Packing*** 60-80 mesh J 
Support Gas (Huron Z } 

Column Inject 
Temp. °C. Program Temp. "C .30(1 
Detec. Max. Safe | 
Temp. °C. 300 Temp. °C. | 

Programming | 

Initial Column Temp., *C. 150 

Temp. Rise/mln., "C. 10 

Temp. Limit, "C. 280 | 

Pro-program Hold, min. 3. | 

* Specify u n i t s ( i n , , f t- , , me te r s , 
o t r . ) 

•»•» Specify o .d . or i . d . rmd unll.a 

Retyped 4/16/72 

*** Specify mesh s i z e -* 
"»»* Spocify a.", ml . /min . or 

poig 

ABOOOO 114714/3 



rs Qrchem Method 25-20-30-3C 

I-C Prec i s ion ajid Accuracy 

Two samples were analyzed on each of two days toy four a n a l y s t s . 
The r e s u l t i n g S5% C.L.&re 0.165^ a t a l e v e l of 99?g 3,4-DCA, 0.l4s^ for 
comtolned 2 ,3 and 2,5 Isomers a t a l eve l -o f 0,75^ and O.G4st/for p -
c h l o r o a n l l i n e a t a l e v e l of 0.1$^. 

I-D Spec ia l Apparatus (Equivalent apparatus may toe used) 

1.! Gas Chromatograph, Hewlett-Packard, Model 5750, equipped 
with a flame I o n i z a t i o n d e t e c t o r . 

2 . Chromatographic column, 6 f t . x 1/k i n , o . d , , g l a s s , packed 
with !(>% SE-30 on 60 t o 80 mesh Gas Chrom Z. 

I-E Reagents 

1. Helium, Liquid Cartoonlc Corp. , S p e c i f i c a t i o n L-114. 

2. Hydrogen, Matheson, Extra Dry. 

3 . Air , toreaithing. Liquid Cartoonlc Corp. , S p e c i f i c a t i o n L-117* 

4. Methylene chloride, reagent grade. 

I-P Notes 

:l» . This method up-dates and replaces Reference 1 which 
specified the use of a stainless steel column (4 meters x 

'•< : • 1/8 I n . o . d . ) packed with B u m e l l s i l i c o n e grease and a 
Perkln-Elmer Model 820 Ins t rument , 

I-G. References 

1. Orchem Method 25-20-30-5B, 

QrlgtnsLl: R. E. Patterson 
1- J ... Prdbess Dept. 

June 28, 1967 
Revision: A. Varon 

Quality Control 
July 28, 1971 

-2-
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E. I. DU PONT DE NEMOURS S COMPANY 

WILMINGTON. DELAWARE 19898 

CHEMICALJS ANO PIGMENTS DePARTMENT 

. JACKSON LABORATORY 

O U A U T Y CONTROL 

November 26, 1990 

To: Chuck Douty 
bu Font Chemicals 
Jackson Laboratoiry 

From: W. W. Rasper f ^ ^ W " ^ 
Hethpt) Coordinator 
Dii Pont Chemicals 
JacksoD Laboratory, Quality Control 

The attached analytical test methods are forvarded to you at your request, for 
transmittal to CEDAR under a secrecy agreement. These methods a r e used to -
determine the quality of Mixed Acid SP-15, 2-Btheylhexanol, 2-Bthylhexyl 
Nitrate, and Urea. 

As part of our documentation upgrade, the methods followed by (F) are being 
or vill be revised to our departmental format. 

Method No. 

E5600.005.01.CWP 
E5600.065.0i.CWP . 
E5600.120.01.CVP 
K5600.l65.bt.CVP 
B5600.190.01.CW 
B5600.283.01.CWP 
E5600.310.01.CSP 
E6100.06S.bl.CVP 
E6100.165.01iCWP 
E61OO.286.01.CWP 
N8900.00S.01.CVP 
N8900.220.01.CWP 
N8900.310.01.CVF 
U3000.005.01.CtfP 
U3006.005.02.BBP 
U3000.015.01.CWP . 

VWK/gm 
W/Att. 

Test 

Acidity 
APHA Color 
Distillation Range 
Assay 
Identification 
Refractive Index 
Specific Gravity 
ASTM (Toilor 

•Purity 
Acid Number 
HjSOf/BNO, 
HNOj 
Specific Gravity 
,Pree Ammonia 
Total. Nitrogen 
Ash Content 

Technique 

Titration 
Comparison 
Distillation Range 
Gas Chromatograpl^ 
Infrared Spectrophotometry 
Abbe Refractometer 
Hydrometer 
Visual . 
Gas dironatography 
Potentioaetrie Titration 
Titration 
HPLC 
- Hydrometer 
Titration 
Kjeldahl Method 
Ash, Sulfated 

ABOOOOl 17959/1 
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E. I. DU PONT DE NEMOURS S COMPANY 
INCCHMIUTKO 

W I L M I N G T O N . DELAWARE 19898 

November 6, 1985 
» ^ 

Agrfeultura.l Products Departinent 

Mr. G. L. Pratt 
Vertac Chemical Corporation 
5100 Poplar 
Memphis, TN 38137 

Dear Geoffrey: 

Enclosed is the equipment list you requested for the DCPI process currently 
used by our La Porte Plant. It includes size, material of construction, and 
other information on each equipment item. The information should be kept 
confidential per the secrecy agreement between Vertac and Du Pont. 

You also requested.my thoughts on which process Du Pont would use if.we 
were-to manufacture a high purity DCPI. I think our approach would be to look 
at what equipment is available and try to fit the process to that equipment. 
The present process using MBC solvent is known technology and in all 
probability could produce pure OCPI by adding a distillation step to remove the 
solvent. A second approach would be to change the solvent to allow DCPI to 
precipitate. Xylene or cumene are possibilities. This process change would 
require research work to develop the basic data needed for scale up. A 
filtration step would then replace the distillation step. 

The no solvent process would definitely require considerable research 
effort but has certain benefits such as lower investment cost. This is a 
higher risk process since it has not been demonstrated. 

Finally, the anisole process was developed to eliminate some of the 
problems caused by the trimethylamine (TMA) catalyst during refining of the 
DCPI. It did not eliminate the need for a solvent. 

I am sure there are other approaches which have an equally good chance of 
success. Please feel free to contact me if you have any questions, or if I can 
be of further help. 

Sincerely, 

Q •) 

Donald W. Parman 

DWPrmlg 
Enclosures 

05290WP/2 

cc: Cover letter only 

T N Kirchner 
R J DeStefano-M&L 

BCTTCR T H I N G S FOR BETTER LIVING 

ABOOOO 117561/1 
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UREA HERBICIDES 
OPERATINS INSTRUCTION 
HOUSTON - SEPTEJSER 1965 

II. FLOWSHEETS AND OESCRIPTION 
OF EQUIPMENT 

B. DESCRIPTION OF EOUIPPIENT 
1.0 OCPI MANUFACTURE 

••n 

i 

1.0 OCPI Manufacture 

Fixed Asset 
No. 

FAA- East DCA Pumo 

L o c a t i o n : 
Manufac tu re r : 
S e r i a l # : 
S i z e : 
Capac i t y : 
C o n s t r u c t i o n : 

MCN: 
A u x i l i a r y : 

Ref . Drws. 
P. 0 . No. 

SIQliL-5871 

1s t F loor Nor th ^ 22102 
H i l t on -Roy 
108265 
Model AMR1-69-113 SMJ -SToplex 
195 6PH 
316 SS l i q u i d ends , baLL checks , 
b a l l s e a t s , p l u n g e r , • t e f l o n " / 
asbestos packing 

11978 
1 . 1 hp 3 , 60 cycle,-ZSO/AAO 

•FAA-316-342-1 
EP 131-71 

it 

2. 

West OCA Feed Pumo 

v., exp. Droof NEMA C 1750 
RPM motor. 
Discharge surge dampening 
chamber. Pump aniline to 
Phosgenator. 

L o c a t i o n : 
Manufac tu re r : 
S e r i a l Uz 
S i z e : 
Capac i t y : 
C o n s t r u c t i o n : 

MCH: 
A u x i l i a r y : 

A n i l i n e Weioh T 

2St f l o o r Nor th 
Dur i ron C o . , Mach I I 

3 " X 1 - 1 / 2 " - 1 3 / 1 1 -

DCI cover , steam j a c k e t e d C/S 
s t u f f i n g box , type 9 sea l 

12749 
7.5 HP, 1725 RPM motor 

ank' BPF-116651 

Location: 
Manufacturer: 
Serial «-. 
Size: 
Capacity: 
Construction: 
Project, MCN: 
Auxiliary: 

1st floor Northuest 
Pfaudler 

60" X 33" high 
500 gal. 
Jacketed glass-lined steel 

Rev. 12/78 

1. 5 HP, 1SS0 RPM ootor, TcFC 
fAA 316-342-3 

2. Agitator and Support 
FAA 316-342-2 

3. Two 316 SS dip pipes 
4 . Glass covered thersoweLL 
5. 3" 316 SS i i us i i bottom valve 

-21DO-II 
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEPTEfBER 1965 

I I . FLOWSHEETS ANO OESCRIPTION 
Of EQUIPMENT 

8. DESCRIPTION OF EQUIPMENT 
1.0 DCPI MANUFACTURE 

1-0 DCPI Manufacture (con t inued) 

7 

.-̂ i' 

Fixed Asset-
No. 

FAA-316-7021-01 

A n i l i n e Weiah Tank(cont inued) 

A u x i l i a r y ( c o n t ) 6 . Toledo tank s c a l e . Model 
2 1 5 1 , FAA 316-342-7 

7 . Vent condenser 
FAA 316-342-11 

Phosoene Weioh Tank 

L o c a t i o n : 4 t h f l o o r Soutti 
Manufac tu rer : Newarc Welding S Fabr.. t e rp . . 
S i z e : 60 " ID x 8 ' s t r a i g h t s ide 
Capac i ty ; 1410 g a l . 
C o n s t r u c t i o n : S t e e l , h o r i z o n t a l , w i t h drshed 
P ro j ec t # : PyJ09 
S e r i a l f t : 5921 
A u x i l i a r y : 1 . Toledo tank sca le 

2 , Double s e n e s 2 " 3/16.S3 

Ref . Orvg, 
P.O. No. 

8PF-167689 
GHC 2477 

heads 

D.S.P- 240 psig 3 IIS^C 
Holds phosgene from cylinders to 
feed Phosgenator 

Design Pressure: 250 psig 3 150 F 

FAA-316-345-1 TMA Addition Facilities 

Location: 
Manufacturer: 
Serial #: 
Size: 

3rd floor Northwest 

Rev< 12/78 

Capacity: 
Construction: 
HCN: 
Auxiliary: 

1188 
1 . -Model IBIG Cuno f i l t e r w/Porok lean 

s t e e l f i l t e r s , passing p a r t i c l e s less 
than 60-70 microns. GH3765 

2 . Flowmeter FAA 316-345-6, GH 38922, 
MCN 1188, Foxboro I n t e g r a l O r i f i c e 
T ransmi t te r Type 13A, S e r i a l #1120104, 
0-53" H ,0 , 0-0.488 SCFM a i r e q u i v a l e n t . 

3 . Weigh Seale FAA 316-345-1 
4 . Feed Valve FAA 316-345-c 
5 . Vapor izer FAA 316-345-5 

- 2 1 0 1 -
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UREA HERBICIDES II- FLOWSHEETS AND DESCRIPTION 
OPERATINS INSTRUCTION OF EQUIPMENT 
HOUSTON - SEPTEMBER 1965 8. DESCRIPTION Of EQUIPMENT 

' .1.0 DCPI MANUFACTURE 

9 ; 

.4i 
•Pip 

•t?.': 

•.rV. 

\ 

"5? 

i ^ 

1.0 DCPI Manufacture (continued) 

Fixed Asset Ref. Drwg. 
No. P.O. No. 

FAA 316-346-1 Phosgenator S1CH0-124S 
EP 131-125 Location: 3rd floor. Northwest 

Manufacturer: Pfaudler 
Size: 66" x 70" high 
Capacity: 1000 gal. 
Construction: Jacketed glass-lined steel 

i- Auxiliary: 1. 7-1/2 HP, 1750 RPM motor, 
TEFC FAA 316-346-3 ta 
drive agitator. 

iu 2. Agitator drive and sacports, 
J. RLBH high duty FAA "31«-346-2 

3. Glass covered 3 bladed agitator 
4. Glass covered thermowelL. Length 

£,. from flange to tip—ij-86"« Tip 
^ l is oval, 9-1/2" long,3-1/2" x 
-•̂ V̂ 2" axis-
i ^ 5. Two glass covered .diip-pipes. 

6. Two Hastelloy C dip Pipes 1-1/2" 
Sch 40 pipe clad Inside and outside-
w/O.OIS" thick Ta^ Dip pipe is 70" 

~̂. long w/3" tapered Ta section. 
Bottom outlet is 3/S? IU- MCN 1232, 

% P.O. #04^250. 
.̂̂ . 7. One glass-covered paddle baffle. 
^̂ ' Baffle has 4 p a r t s - n a s s ± e , mid, 

î .. paddle, & tip. Nozzle i s 4" OD x 
' ^ - ~ ' 32 1/2" long. Mid chjnaes from 
•'^^'' cylinder to flat, is 5" Long. 
.g»-.̂  Paddle is 59 3/16" long, 2-1/8" 
~&' thick, 7 3/4" wide. Tip -is semi-
^ circular, 3-5/16" radrus-
.7V 8. Two Dore dip pipes, -one a double 
.̂ .. pipe w/concentric separator S other 

a single tube. Double dip pipe is a 
" #E930-235-84 w/a #£930-235-108 inside 
(Distillate Return/Nickel Condenser 
Return). Single dip pipe is a 
#£930-235-84 (MC3 Absorber Reflux^. 

9. Double rupture disc 25 psig a 220 F. 
Hast B - Au > Hast B. 

.4 10. Steam service facilities to jacket 
i<; 15 lb- pressure controlled. 

i ^ 11. Water service facilities to jacket. 

Rev. 12/78 -2102-
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UREA HERBICIDES 
OPERATINS INSTRUCTION 
HOUSTON - SEPTETSER 1965 

1.0 DCPI Manufacture (continued) 

II. FLOWSHEETS ANO DESCRIPTION 
OF EQUIPMENT 

B- OESCRIPTION OF EQUIPMENT 
1.0 DCPI MANUFACTURE 

fixed Asset 
No. 

Ref. Drwg. 
P.O. No. 

1 

Phosgenator (continued) 

Auxiliary (cont): 12. 

13. 

14-

Instrument systems 
12.1 Temperature 
12.2 Level 
12.3 Phosgene f eed 
12.4 Off-gas rate measurement 
12.5 Solvent feed 
12.6 Aniline (DCA) feed 
12-7 TMA feed 
12.8 Off-^as tenperaxsre S 

pressure profile. 
Reflux vapor separator 6 " * 
24" Hast B on returii f i uiu 
MCB absorber. 
Rupture disc vent separator 
w/a type DRR Hast B R/D £-3.P. 
is 50 psig B 100 C. 

Design Pressures: Tank - 50psig to 29" Hg va.cuua, 
iacket-65psig or 50 psig w/fuLl 
vacuum in tank. 

4 -.SK. 
FAA-316-346-41 Phosoenator T rans fe r Pump 

Loca t i on : 2nd f l o o r Northwest 
Manufacturer : Du r i r on Co, Nark I I 
S e r i a l # : 67450 . - ^ — 
S i z e : 3 " x 1 - 1 / 2 " , 10 1 /2" l a p e l Lar GH-39846 
Capaci ty : 100 6PN 3 110 TDH 
Cons t ruc t i on : Ch lor imet 3 (Hast C) on we i ted 

sur faces 
Pro jec t # : 8729-2 
A u x i l i a r y : 15 HP, 1770 RPM motor 

•Vf 

FAA-316-363-1 A Reboi ler Preheater SKHO-1534 
Loca t i on : 
Manufacturer : 
S i z e : 
Capaci ty : 
Cons t ruc t i on : 
A u x i l i a r y : 

12/78 

4 th f l o o r South 
P faud le r 
2 " pipe 12 sections 10' long 
60 ft^ 
Jacketed glass-lined pipe 
1. Steam controlled by 

process exit temp-
2. Local exit temperature guage 

- 2 1 0 3 -

e i -33139 
G1-38146 

ABOOOOl 17561/5 



UREA HERBICIDES 
OPERATINS INSTRUCTION 
HOUSTON - SEPTE.'SER 1965 

II. FLOWSHEETS ANO DESCRIPTION 
Of EQUIPMENT 

a. DESCRIPTION OF EQUIPMENT 
1.0 DCPI MANUFACTURE 

1-0 DCPI Manufacture (continued) 

Fixed Asset 
No. 

Ref. Drws. 
P.O. No. 

FAA-316-365-01 

• : f c -

• ^ 

ta*' 

A Reboiler 
Location: 
Manufacturer: 
Size: 
Capacity: 
Construction: 
Auxiliary: 

BPF-91864 
4th Mezzanine South 
Pfaudler 
60" dia, x"35>-««h j e k ^ ! > ^ P - f ^ f f ^ C , 
500 gal. 
Jacketed glass-lined steel 
1. Glass coated level di?-;npe 
2. Glass coated thenaowelL 
3. 5 HP TEFC motor FAA 316-365-3 
4. Glass coated agitator FAA 316-365-2 
5. Instrument systems 

5.1 Temperature 
5.2 Off-gas f low f o r A 8 B reboi lers 
5.3 .Steam flow t o jacket 
5.4 Level 

Design Pressures:Tank - 50 psig or 29" -Hg vacuum 
Jacket - 90 psig or 75 psig w/full 

vacuum in tank. 

FAA-316-365-18 A Reboiler Transfer Pumo 
Location: 
Manufacturer-: 
Serial #: 
Size: 

Capacity: 
Construction: 
Project #: 
Auxiliary: 

4th floor center North-
Mission Valve & Pump Co. 
4696 
1 x 1 1 / 2 Model PAT 
1 1/2, 7" impeller 
20 gpm at 44* TDH 
Solid "Teflon" 
P6704 
1. 3/4 HP, 1750 motor 

1 X 

SKH0-3360-3A 

13753 

• ^ . 

FAA-316-365-30 A Reboiler Transfer Pumo 

Locat ion: 
Manufacturer: 
Auxiliary: 

4th floor center South 
Durco Mark II 
1 . . 10 HP, 1725 RPM motor. 

FAA-316-363-1 B Reboiler Preheater 
Location: 
Manufacturer: 
Size: 
Capacity: 
Construction: 
Auxiliary: 

4th floor center 
Pfaudler 
2" piae, 12 sections 10* long 
60 ft^ 
Jacketed glass-lined steel 
1. 150# steam service to 

jacket, pressure controller 
2. Local steam pressure guage 

SkH0-3360-3A 
SKHO-3360-7 

6H-127S6 

Rev. 12/78 -2104-
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UREA HERBICIDES 
OPERATINS INSTRUaiON 
HOUSTON - SEPTEJSER 1965 

9 

II. FLOWSHEETS ANO DESCRIPTION 
OF EQUIPMENT 

8. DESCRIPTION OF EQUIPMENT 
1.0 DCPI NANUFACTURE 

1.0 DCPI Manufacture (continued) 

Fixed Asset 
No. 

FAA-316-365-11 B Reboiler 
Location: 
Manufacturer: 
Size: 
Capacity: 
Cm struct ion: 
Auxiliary: 

4th 

Ref. Drwg. 
P.O. No-

BPF-91864 
Mezzanine center 

Pfaudler ^ ^ f C - C t i f i . H 
60"dia. X 39»Mt4sh V ^ P ^ ^ ' ^ ' ^ ^ ^ 
SOO gal. 
Jacketed glass-lined steel. 
1. 
2. 
3. 

Glass coated level di^-pipe 
Glass coated themowell 
Instrument systems 
3.1 Temperatuee 
3.2 Off-gas flow (A-fi-fl reboiler 

flow is esnbirved) 
313 Steam flow to jacket 
3.4 Level 

• 

# • 

Design Pressures:Same as A ffeboiler 

m 

FAA-316-365-
(Idle) 

FAA-316-348-

• A i 
V • . " * 

'̂̂ 4 J \ 
/ ^ 

/ 

Rev. 12/78 

•27 

-12 

. / 

B Reboiler Transfer Pump 
Location: 
Manufacturer: 
Serial #: 
Siz«: 
Capacity: 
Construction: 
MCN: 
Auxiliary: 

Water Booster 
Location: 
Manufacturer: 
Size: 

Capacity: 
Construction: 

MCN: 
Auxiliary: 

4th floor West 
Mission Valve 8 Pump Co. 
5755 
1 x 1 1 / 2 Model PAT styU S 
30 gpm at SO' head 
Solid "Teflon" 
11855 
1. 1 1/2 HP, 1750 RPM, 

TEFC motor 
2. Crane -#20 R Mechanical 

Seal. 

Pumo -
1st floor ou-tside SW corner 
Duriron Company 
Durco 4 X 3-10 centrifugal 
pump. 8" iflseller. 
250 gpm ax 50* TDH 
Ductile iron casing, bronze 
fittings, DC-8 shaft. 
11776 
10HP 3 phase 60 cycle 1750 
RPM TEFC motor 

-2105-

GH 18492 

14166 

ABOOOOl 17561/7 



UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SSPTEJOER 1965 

1.0 DCPI Manufacture (continued) 

II. FLOWSHEETS ANO DESCRIPTION 
OF EQUIPMENT 

B. DESCRIPTION OF EQUIPMENT 
1.0 DCPI MANUFACTURE 

Fixed Asset 
No. 

Ref. Drwo. 
P.O. No. 

FAA-316-369-2 Nickel Condenser 
Location: 4th floor East central 

Yuba Industries 

8Pf-154894 

Manufacturer: 
Size: 
Capacity: 
Construction: 

• ' < • • • 

"r . i ; . 
'••J* A u x i l i a r y : 

H i . 

• 2 1 
"•S.:it 

FAA-316-348-01 

15" I D , s h e l l x l O * (approx) 
168 f t sur face area 
8 0 - 8 ' long 1 " 0 0 , 14 8WG 
n i c k e l t ubes , C/S tube sheets 
w / 3 / 8 " n i c k e l l i n e r s , nTckel 
bonnets ft channe l , 3/1-6" 
n i c k e l l i n e d s t e e l c o v e r s , 304 
SS t i e rods ft-spacers, C/S s h e l l 
50 p s i g t u b e s , T50 p s i g s h e l l 
8 " t op i n l e t , 6" b o t t D « - o u t l e t , 
4 " bottom r i d e o u t l e t , 2? water 
n o z z l e s . 
1 . Water f l o w measured-by o r i f i c e . 

F u l l r a t e = 250-gpm. Water can 
be va lved t o bypars "the 
condensor 

2 . D i a l thermometer r ead ing process 
e x i t temperature . 

3 . Sample p o i n t s i n l e t vapor and 
o u t l e t l i q u i d l i n e s . . 

4 . S igh t g l a s s i n o u t l e t l i q u i d Mne 
5 . Of f -gas can be bypassed t o MCB 

b r i n e condenser-

MCB Br tne Condenser SICHO-1081 
L o c a t i o n : 4 th Mezzanine, NE SKHO-1083 

Engineers S Fabr icators4>. Inc-
14" dia X 13'10", 195 ft^ 
surface area 01-34789 
81 tubes 1" OD 14 BW6 x TO' long 
SS shell, Hastelloy C tubes, 
single pass, shell Si tube. 
4359 
Brine flow controlled by 
condensate tend. 

Manufacturer: 
Size: 

Capacity: 
Construction: 

Project #: 
Auxiliary: 

Rev. 12/78 -21Oo-
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEETETEER 1965 

I I . FLOWSHEETS AND DESCRIPTION 
OF EQUIPfCNT 

8 . OESCRIPTION OF EQUIPMENT 
1.0 DCPI MANUFACTURE 

1.0 DCPI Manufacture (cont inued) 

r t 

•9. 

r. ' 
, i 

•r . 

Fixed Asset 
No. 

FAA-316-348-06 
L-131-44 

. 

FAA-316-348-10 

Phosqene Scrubbe 
Loca t i on : 
Manufacturer : 
S i ze : 

Design p ressure : 
Capaci ty : 
C o n s t r u c t i o n : 
MCN: 
A u x i l i a r y : 

Solvent C h i l l e r 
Loca t i on : 

Manufacturer : 
S i ze : 

Capaci ty : 
Cons t ruc t i on : 
W # : 
A u x i l i a r y : 

r 
" 4 t h 

R e f . Drwg. 
P.O. No. 

Mezzanine East 
P faud le r 
16" d i a x 1 2 ' o v e r a l l 6H-334S7 
l e n g t h , 8 ' packing 
50 1 

Gla! 
888 
1 . 

2 . 
3 . 

4 . 
5. 

3 rd 
new 
4 t h 

psi a SSO^F 

ss l i n e d s t e e l , type 59 

1 .5" Kyoar f l e x i r r n g s 
11.2 f t " * 
D i s t r i b u t o r p l a t e 
Pressure drop t r a h s a i r t e r 
across column-
Loca l i n l e t gas temp guage 
Sas o u t l e t temp recorded i n 
Con t ro l Room. 

l e v e l t o Scrubber-
s t e e l bay t o r o o f o f 
f l o o r 

Const ruc ted i n f i e l d 
3 / 4 " Sch. 10 p ipe 6 6 ' long i n 
f o u r sec t i ons j a c k e t e d - ^ 2 " 
Sch. 
182 
316 

. 40 p ipe 
f t ' area 
S/C p ipe w/ C/S j a c k e t 

205191C 
1 . B r i n e s e r v i c e t o j a c k e t f l o w 

c o n t r o l l e d t o maintarn p rese t 
stream e x i t tamp. 

2 . .Flow r a t e o f process stream 
c o n t r o l l e d f rom ft i n d i c a t e d i n 
Con t ro l Room. 

3 . Temp, o f b r i ne d ischarge 
l o c a l l y i n d i c a t e d . 

4 . O r i f i c e p l a t e ft caps prov ided 
f o r measurement o f b r i n e f l ow 
r a t e . 

I f : 

Rev. 12/78 -2107-
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UREA HERBICIDES 
OPERATING INSTRUaiON 
HOUSTON - SEPTEMBER 1965 

I I . FLOWSHEETS AND DESCRIPTION 
Of EQUIPMENT -

8 , DESCRIPTION Of £QUIPJ«ENT 
1.0 DCPI MANUfACtURE 

I . D DCPI Manufacture (con t inued) 

f i x e d Asset 
No. 

FAA-316-348-^34 
L-131-29 

MC8 Absorber 
L o c a t i o n : 
Manufacturer: 
Size: 
Capacity: 
Construction: 

4th Mezzanine East 
Glascote Products, Inc-
15 7/8 ID X 12' long , 
57" packed section; 6.6 ft 
Hast C Heads and shell. 

Ref. Drwg. 
P.O. No. 

SKHO-1560 
SICHO-1418 

GH-38303 

FAA-316-348-03 

• > ; : • 

FAA-316-348-09 

MCN: 1133, 12859 
A u x i l i a r y : 1 . "1.5" Kynar F lex i r - fngs-

2 . Hold down' p l a t e - H a s t C 
I n t e r n a l Working 

Pressure: 50 ps i g o r f u l l vacuum-

-40 F Condenser 
L o c a t i o n : 
Manufacturer : 
S i z e : 
Capac i ty : 
Cons t ruc t ion 

Auxiliary: 

-IOO°F: 
Location: 
Manufacturer: 

Size: 

Capac i ty : 
Cons t ruc t i on : 

A u x i l i a r y : 

SKHO-1119 
4 t h Mezzanine, NE 
iEngineers ft F a b r i c a t o r s , I n c . 
48 - VZ 00 tubes 
150 ft area GH-33739 
316 SS shell ft heads, 
Hastelloy C tubes, one pass 
1. freon supply to shell 
2. Automatic level control of 

freon in shell 

Condenser 
4th Mezzanine, East 
Adsco Div., Yuba 
Consolidated Ind., Inc. -
16" ID X 13' 1 3/4" overall 
length- 12' tube length 
150 ft*̂  
Hastelloy C tubes, 304 SS shell, 
316L SS tube sheets and heads, 
two pass horizontal 
1. Freon supply to shell 
2. Automatic level control on 

Freon in shell. 
3. Temp, of inlet gas recorded Ir 

Instrument control room. 
4. Temp of exit gas recorded in 

instrument control room 
5. Electrical tracing on drain 

BPF-151363 
8PF-7887 

a 
Rev. 12/78 -21OS-
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UREA HERBIUOES 
OPERATING INSTRUCTION 
HOUSTON - SEPTEMBER 1965 

II. FLOWSHEETS AND.DESCRIPTION 
Of EQUIPMENT 

B. DESCRIPTION Of EQUIPMENT 
1.0 DCPI NANUfACrURE 

1-0 DCPI Hanufacture (continued? 

Fixed Asset 
. No. 

PAA-316-348-11 -100 f Separator 
Location: 
Manufacturer: 
Size: 
Capacity: 
Construction: 
Project #: 
Auxiliary: 

4th Mezzanine 
Allied Steel 
16" X 18" vert-
15 gal. 
316L SS, vert. 
1214 
Sample valves in off-'^as Line. 

PAA-316-351-01 -40° Comareaser 
Location: 
Manufacturer: 
Size: 
Capacity: 
Auxiliary: 

Ref. Drwg. 
P.O. No. 

BPF-152044 

2175-1/2 

SKHO-839 
Low roof 
York Refrigeration Co-. 
8 cylinder Model F-3089-^90E 
12 tons at -40°F 

FAAr316-351-04 
EP-131-810 

1. 50 HP 1750 RPM 
FAA-316-351-2 Atti*— 
Chalmers #1-S125r-nT77-1-1 

2- Four-stage capacity reduction 
control-

-100 F Compressor 
Location: Low roof 
Manufacture):: 
Size: 
Capacity: 
Auxiliary: 

York Refrigeration Co-
16 cylinder Model f-3M9-906 
5 tons at -lOO^F 
1 . 40 HP 1750 RPM motor 

FAA-316-351-5 A U i s -
Chalmers #1-6126-80248-1-1 

2. Four-stage capacity reduction 
con t ro l . 

fAA-316-351-()9 Expansion Valves and Intercooler 
Locat ion: 

Manufacturer: 
Size: 

Capacity: 

4th Mezzanine E 
Nickel -Cond^ 
Alco 
TCLE3HW - South 
TCLESHW - North 
TB1019HW46 
South - 3 tons 
North - 5 t(tf»s 

of 

Rev. 12/78 -2109-
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UREA HERBICIDES 
OPERATINS INSTRUCTION 
HOUSTON - SH?Ta«B£S 1965 

II. fLOWSHEETS AND DESCRIPTION 
Of EQUIPMENT 

B. DESCRIPTION OF EQUIPMENT 
1.0 DCPI MANUFACTURE 

1.0 DCPi Manufacture (continued) 

fixed Asset 
No. 

F4A-316-3S1-10 Freon Condenser - York 

Ref. Drwg. 
P.O. No. 

BPF-131155 
EP 131-810 

FAA-316-351-11 

l ^ 

FAA-316-369-01 

Rev- 12/78 

Location: 
Manufacturer: 
Serial #: 
Size: 

Capacity: 

Construction: 

A u x i l i a r y : 

Low roof 
York Refr igerat ion Co.. 
07-1812 
Model MC1606-4f she l l 
and tube 
168 5/8" copper finned-tubes 
72 7/32" Long 
Steel shell,, copper tubes — 
four-pass gas side, twerpass 
brine. 
1. Brine service 
2. Dehydrator 

freon Receiver - York 
Location: Low roof 
Manufacturer: 
Size: 
Capacity: 

Construction: 
Auxiliary: 

York Refrigeration Co. 
Model 3010 
3000 lbs l i q u i d " f r eon " 22 
(75Z) ft "Freon" 12 C2S30 
Steel 
Level Instrument 

Vacuum f lash Tank 
Location: 4 th ft 5th l e v e l . 

BPf-158518 
SKH0-3360-6 

Manufacturer: 
Size: 

Capacity: 
Construction: 
Project #: 
Auxiliary: 

new steel bay 
Nooter 
2'6" OD X 3/16" thick x 
18' high 
635 gal. 
Nickel 
6704 
1. Level control in Control 
• Room 

2. Pressure in tank controlled by 
split range system on N- feed 
to jets. 

3. feed nozzle is 8" dia pipe w/45 
elbow to direct flashing fluid 
along the wall ft downward at a 45 
angle. Nozzle is in 10 Van-Stone 
flange to permit continuous 
rotation of elbow to change direction 
of inlet stream. 
8" top nozzle 
Temp, recorded in Control room 

4. 
5. 

-2110-

ABOOOOl 17561/12 
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEPTEMBER 1965 

I I . fLOWSHEETS ANO DESCRIPTION 
Of EQUIPMENT 

B. DESCRIPTION Qf EQUIPMENT 
1.0 DCPI MANUfACTURE 

1.0 DCPI Manufacture (continued) 

:V 

AC.-
' r • • • • ' . 

Fixed Asset 
No. 

fAA-

fAA-316-369-03 

Vacuum Flash 
Location: 
Manufacturer: 
Size: 

Capacity: 
Coistruction: 
Auxiliary: 

Serial #: 

Vacuum Flash 
Location: 
Manufacturer: 

Serial No: 
Size: 
Capacity: 
Construction: 

Project #: 
Auxiliary: 

Transfer Pumo 
3rd level new steel bay 
Duriron Co., Inc. 
3 X 2-7, Durco Mark 11, 
6" impeller 
80 gpm at 31* head 
Ourimet 20 
1. 1750 RPM 5 HP TEfC motor 
2. Crane 9 seal 
111298 

Condenser 
6th level new steel-bay 
Adsco pi v., Yuba 
Consolidated Ind-
S-56847-2 
12 3/4; shell 00, 14* 
150 ft^ 
48 1" OD X 12' 14 BW6 
nickel tubes, C/S shell,-
type OPFH 
6704 
1, Process water service-tp 

Ref. Drwg. 
P.O. No. 

GH 16558 

BPf-154894 

GHC 2117 ^ r , 

3. 

shell 
Water flow manually adjusted 
by local valve. Condensate 
tenp. locally indrca-ted 
Pressure drop indieared In 
control room. 

: / • 

fAA-316-369-5 Vacuum Plash Jet System 

Rev. 12/78 

Location: 6th level, new steel bay 
Manufacturer: Graham 
Serial #: Primary Condenser: 3907 

Secondary condenser: 3908 
Secondary jet: 6829-69-3 

Graham Job #: 6829-JC-69 
Size: Two-stage Model 9B-6 x 9.;4C -

6 x 9 
Capacity: 50am Hg 50 pph M-, 8 pph COCU, 

3 pph HCl, 1.5 MCB 
Construction: Inter ft after vertical surface 

condensers. Ejectors-plastic 
armored Impervious graphite 
KastelloyC lined steam c.nest, 
Hastelloy C nozzle. Condensers -
Impervious graphite tube C/S shell 

-2111-

GH-12950 

ABOOOOl 17561/13 
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - ScPTEFSER 1965 

1 . 0 DCPI M a n u f a c t u r e ( c o n t i n u e d ) 

F i x e d A s s e t 
Ne

l l . FLOWSHEETS ANO OESCRIPTION 
Of EQUIPMBXT 

B . DESCRIPTION Of EQUIPMENT 
1 .0 DCPI MANUfACTURE 

Ref. Drwg. 
P.dTTio. 

fAA-316-369-S Vacuum Flash Jet System (continued) 
Project #: 6704 
Auxiliary: 1. Local pressure gage I'n vapor 

feed line. 
2. Steam pressure gages-

Vacuum Flash Jets Condenser Seal Pot 
Location: 
Manufacturer: 
Size: 

Construction: 
Auxiliary: 

Pump House roof 
Flourodynamics 
2* dia - 3 ' high 59 gai 
full - 30 gal to overtlow 
FRP shell - "Teflon" lining 
1. 3" top nozzle blanked 
2. 2" top nozzle - overflow 

to ditch 
3. 3" side nozzle overflow 

to LSPO 
4. 3" bottom inlet from V/f 

jets condensers 

6H 12567 

fAA-316-368-17 Vacuum Flash D i s t i l l a t e Hold Tank BPf 154856 
Location: Ground Level, steel -bay 
Manufacturer: Matthew Corcoran Co. 
Si^e: 4' OD x 5" high vert-

. ^ tank w/dished heads 
Capacity: 535 gal. 
Construction: Nickel throughout. 1/4" walls, 

5/16" heads 
Project #: 6704 
Auxiliary: 1. LT 688, LG 688 reacts 

2. 22" side manhole, 6" flush 
bottom 2-2" bottom nozzles, 

. 2" side nozzle, 10" center 
nozzle on top, 3-2", "2-4", 
1-6" nozzles. 

3. Distillate return measured by 
orifice in 1" pipe, 1.1 gpm 
at 30" HjO. 

fAA-316-368-21 Vacuum Flash Distillate Pumo 

' • ^ 

Locat ion: Ground l e v e l , s t e e l bay 
Manufacturer: Duriron Co. 
S i z e : HD2X-084 
Capacity: IS gpm, 130'TDH 
Pro jec t # : 6704 
Aux i l i a ry : 1, 7 1/2 HP, 3530 RPM motor 

S{ 2104-142 

R#w. 12/78 -2112-
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEPTEHBER 1965 

H . fLOWSHEETS AND DESCRIPTIONS 
Of EQVIPKEHT 

8. DESCRIPTION Of EQUIPMENT 
1.0 DCPI MANUfACTtAE 

*-. 

-V;.. 

1-0 OCPI Manufacture (continued) 

f i xed Asset 
No. 

ReifcJrwg. 
P.O. N o -

Vacuum flash Distillate Preheater 
Location: 3rd level steel bay 

(stairs to door) 
Size: 9' of 2" steam jacketed pipe 
Auxiliary: Inlet ft outlet temp, gauges 

fAA-312-339-1CS) Stripped Phosqenate Hold Tanks 
fAA-312-339-40 

(N) 

. 

• 
* • 

Location: 
Manufacturer: 
Size: 

Capacity: 
Construction: 
Project #: 

Auxiliary: 

Tank Farm 
Pfaudler 
S -
N -

11' dia-18'4" long 
11' dl a-20' lone GH 418S7 

15,000 gal. & 26186 
Glass-lined steel 
1478 (S) 
2501 (N) 
1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Theroowell 
20" dia manhole w/hinged 
cover 
Rupture disc assembly — 
12 psig a 72**f, fAA-^2-339-3, 
GH 43272, GH 43494, 31-6-TEf-Hast 
3" Durco plug vatarer-HasteLloy 
C for discharge 
Glass lined, tantalum -ripped 
feed dip pipe 

Control Room. 
Pressure - local and transmitted 
to Control Room. 
Level - Local ft recorded in 
Control Room 
Steam traced and fully 
insulated 

<S) 
(K) 

FAA-312-339-5 Stripped Phosoenate Trans-̂ er Pumo (North) 

*•• 

Location: 
Manufacturer: 
Size: 

Capacity: 
Construction: 

Tank Farm 
Ouriron Co. 
Type Mark II - 3 x 1 1/2-
13, A20 
150 gpm at 120' TDK 
"CHlorimet 3" (durco equiv. 
of Hast. C) 

Si 41587 

Rev. 12/78 -2113-
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEPTEMBER 1965 

2.0 HCl Recovery 

U . FLOWSHEETS AND DESCRIPTION 
Of EQUIPMENT 

B. DESCRIPTION Of EQUIPHENT 
2.0 HCL RECOVERY 

!*. 

- T T j . 

m 

• ; « ; • • » • ' 

i f ' -

fixed Asset 
No. 

fAA-316-352-01 
EP 131-152 

FAA-316-352-08 
EP 131-153 

Ref. Drwg. 
P.O. No. 

HCL Absorber Cool er 
Location: 
Manufacturer: 
Size: 

Capacity: 
Construction: 
Auxiliary: 

TaiIs Tower 
Location: 
Manufacturer: 
Size: 

Capacity: 
Construction: 
Auxiliary: 

3 ft 4 levels, steel bay 
falls Industries, Inc. 
139" overall, shell 20" dia. 
55 7/8" ID X 1 1/4" OD tubes 
102 3/4" long 
108 ft surface area 
Irapervite tubes, SS shell 
1. Hastelloy B pipe 
2. Process water service 

fad lit-f.es 
3. Instrument systems-

3.1 Speeffie gravity 
3.2 Temperature-
3.3 Measurement of vaior 

feed by 2.024" orifice 
in 4" pipe, "TOS pph- at 
10" HjO Pm 

BPf 130757, 
Sh, 1 

5th level, steel bay 
falls Industries, Inc-
110 5/8" overall length 
66" length x 15 1/2"Tiia-
of packing 

Impervi te 
1. 1" carbon Rasehig rings 

packing 7.2 ft 
2. Process water service 

facilities - water eantrelled 
by HCl Sp. Gr. 

3. Instrument systems 
3.1 Temperature 

BPf 130757, 
Sh. 2 

•i1=:-

FAA-316-352-19 
EP 131-154 
L 131-40 

H_Cl Recirculation Tank D 74865 
Location: 
Manufacturer: 
Size: 
Capacity: 
Construction: 
Aux i l i a r y : 

2nd l e v e l , steel bay 
Pfaudler 
66" 00 X 66" 
1000 g a l . 
PCW glass- l ined 
18" manhole - 2-3" type 
DV graphite R/D 20 psig a 
360 F. , Saran l ined specif ic 
grav i ty chamber 

• • . • 5 i l . 

Rev. 12/78 -2115-
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEPTEfOER' 1965 

I I . fLOWSHEETS AND DESCRIPTION 
Of EQUIPMENT 

8 , OESCRIPTION Of EQUIPMENT 
2 . 0 HCl RECOVERY 

2-0 HCl Recovery (continued) 

f ixed Asset 
Na. 

FAA-316-352-12 
FAA-316-352-14 
EP 131-155 

FAA-316-352-22 
fAA-316-352-23 

fAA-311-336-02 

HCl Recirculat ion Pumos 
Location: 
Manufacturer: 
Ser ia l #: 
Size: 
Capacity: 

Construction: 

MCN: 
A u x i l i a r y : 

Pump House 
Dur i ron Model 5PBUR 
59717, 59718 
6" i m p e l l e r 
65 gpm a 4 0 ' TD6 3 
1750 TPH 
Ourcon 5 carbon f i l l e d , 
epoxy 
993 
3 HP, 1740 RPM -BOtar-

fAA 316-352-13 
fAA 316-352-15 

HCL-MCB Absorbers (2) 
L o c a t i o n : 
Manufacturer 
S i z e : 
C o n s t r u s t i o n : 
P r o j e c t # : 
A u x i l i a r y : 

NCI Storaoe Tank 
L o c a t i o n : 
Manufac tu re r : 
S i z e : 
Capac i ty : 
C o n s t r u c t i o n : 
A u x i l i a r y : . 

2nd ft 3 rd Level s t e e l bay 
HAVES 
2* X 1 2 ' 
H-41 
71527 
Ac t i va ted carbon pacfciTm— 

Tank Farm 
B . f . Goodrich 
9 ' d i a . , 36* long h o r r z o n t a l 
17,500 g a l . 
Rubber l i n i n g 
1 . 2 2 " OD manhole cover -

Ref . Drwg. 
P.O. No. 

GM 36013 

1856403041 

BPf 130755 

4 . 

5, 

rubber l ined 
1-2" Sch. 80 "Kynar" i n l e t 
p i p e , 3 ' 10" i n t o tank-
1-2" Sch. 80 "Kynar" punp 
suc t ion p ipe 1 1 ' 0 * i n t o tank 
1-2" Sch. 80 "Kynar" l e v e l d ip 
p i p e , 9 ' 4 1/2" i n t o tank^ 
5/8" polypropylene i n t a l b x 
sadd les in vent scrubber 

Rev. 12/78 -2116-
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UREA HERBICIDES 
OPERATING INSTRUCTION 
HOUSTON - SEPT0BER, 1965 

f i xed Asset 
No. 

FAA-311-336-05 HCl Loadinq Pumo 
Location: Tank Farm 
Manufacturer: 
Size: 
Capacity: 
Construction: 
Auxiliary: 

II. FLOWSHEETS AND DESCRIPTION 
OF EQUIPMENT 

B. DESCRIPTION OF £QUIPME^fr 
2.0 HCl RECOVERY 

Ref. Drwg. 
P.O. No. 

Durco 

Durichlor 
10 HP 3500 RPM motor 

!• 

:^;; 

Rev. 12/78 -2117-
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INTRODUCTIOM 

The purpose pf this manual for Methomyl Insecticide Is to document 
the product formula, process and packaging. 

For general guidelines concerning Safety and Environment, Quality, 
Production or.Accounting Procedures, refer to your "Guidelines and 
Instructions for Contractors" manual. If you do not have a copy of 
this manual., contact your Du Pont Contract Administrator. 

THE FOLLOWING INFORMATION IS BASED ON TECHNICAL DATA THAT DU PONT 
BELIEVES ARE RELIABLE. IT IS INTENDED FOR OSE BY PERSONS HAVING 
TECHNICAL SKILL AHD AT THEIR OWN DISCRETION AND RISK. SINCE 
CONDITIONS OF USE ARE OUTSIDE OUR CONTROL, HE MAKE NO WARRANTIES, 
E5CPRESS OR IMPLIED, AND ASSU^E NO LIABILITY IN CONNECTION WITH ANY 
USE OF THIS INFORMATION. THE INFORMATION AND DATA IN THIS MANUAL 
MAY NOT BE SUFFICIENT FOR EQUIPMENT DESIGN OR SIZING. 

The information in this manual Is to he considered CONFIDENTIAI>• 
The Contractor shall not furnish it to any third party without prior 

( written permission of Du Pont. 
I. 

- 1 -
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DESCRIPTION OF PRODUCT MANUFACTURE & FLOWSHEET 

A. Product Description 

Methomyl is a fast acting, broad spectrum, contact, 
carbamate insecticide. It is applied in relatively low 
doses and degrades rapidly and totally. The Insecticide 
provides short-term residues on plants which usually 
last for 1 to 2 days depending on rates applied, size of 
larvae, external conditions, etc. The contact kill on 
insects is supplemented by additional kill as insects 
feed on treaited plants. Maximum Insect kill is reached 
in about 2 days. 

PHYSICAL PROPERTIES 

1. COMMON NAME: METHOMYL INSECTICIDE 

2. CHEMICAL SAME: S-MEIHYL-N-C(MEIHYLCARflAM0YL)0XY3 

THIOACETIMIDATE 

3. PRODUCT APPLICATION: INSECTICIDE 

4. DOT HAZARD CLASSIFICATION: POISON, B 

5. EMPIRICAL FORMULA; (METHOMYL) C^HJ^QNJOJS 

6. MOLECULAR WEIGHT: (METHOMYL) 162.2 GM/MOLE 

7. STRUCTURAL FORMULA: (METHOMYL) 

0 H 

H,C C = N 0 C N CH, 

S CH3 

8. PHYSICAL FORM (25°C): (METHOMYL) CRYSTALLINE SOLID 

9. DENSITY: (METHOMYL IN MCL) APPROX. 11 LB./GAL. 

10. ODOR: MILD CABBAGE-LIKE ODOR 

11. COLOR: (METHOMYL) WHITE CRYSTALLINE SOLID 

-2-
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uc.w',hi.^TIO.N, 0~ Pr.ODUCT MANUF.̂ iCTJRE & ~L-0'w5H£ET ( c c - n r ' d ; 

A. Produet Description (cont'd) 

PHYSICAL PROPERTIES (cont'd) 

STABILITY: STABLE UNDER NORMAL CONDITIONS 

MELTING POINT: (METHOMYL) APPROX. 7B°C 

12. 

13. 

14. MATERIALS FORM B 25°C PURPOSE 

METHOMYL SOLID 
MTAAO SOLID 
MONOMETHYL AMINE LIQUID 
PHOSGENE (IN LIQUID 

CYLINDERS) 
HCL LIQUID 
CAUSTIC LIQUID 
METHYLENE CHLORIDE LIQUID 
WATER LIQUID 

ACTIVE INGREDIENT 
INTERMEDIATE 

REACTANT 
REACTANT 

pH CONTROL 
pH CONTROL 
SOLVENT 
SOLVENT 

15. DOST BtPLQSIBILITY 

ITEM 

MIN. IGNITION ENERGY 
(M-JOULE) 

LOPER EXPLOSIVE LIMIT 
(MG/L) 

MAXIMUM PRESSURE (PSI) 
RATE OF PRESSURE 
RISE (PSI/SEC) 

AVERAGE 
MAXIMUM 

METHOMYL TECH 

150 

70 

95 

1760 
6060 

-3-
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DESCRIPTION. QF PRODUCT MANUFACTURE AND .̂ XOMSHEET (cont'd) 

B. Process Description 

1.0' Process Description, Gefieral^ 

Phosgene and a base solution of monomcthyl amine 
and caustic are added simultaneously to a water/MCI 
mixture of MTAAO at a pH of 10.5 and temperature 
less than 25°C. At completion, the pH is reduced 
to 7.0 with phosgene or HCl. The active Ingrediemt 
is then extracted 2 or 3 times with methylene 
chloride and sent to solvent exchange. The brine 
material is sent to waste disposal. The product is 
then stored or loaded into tank trucks for further 
processing. 

2.0 Raw Materials Preparation 

MTAAO Intermediate 
Tbe intermediate KTAAO, is received in 50 lb. or 25 
kg bags. The MTAAO is dumped from bags and' 
slurried with methylene chloride and water in an 
agitated vessel. The slurry pH will vary from 3 to 
10. The mixture is to be made with 15 wt. % MTAAO 
and equal wt % of water and MCI. Do not cool the 
slurry in this feed tank because it will become 
thick and plug up transfer lines. However, product 
cooling time in the reactor may be reduced by 
pumping through the reactor cooler when charging 
the reactor. Flush the transfer line with 
approximately 20 gallons of water after the slurry 
is in the reactor. 

Base Mix 
The base mix is prepared in the base mix feed tank 
by adding 40% MMA to 25k caustic. Approximately 
two moles MMA and three moles of caustic arc needed 
per mole of MTAAO. The caustic must be cooler than 
25*'C before adding the MMA to avoid flashing of the 
MMA and building pressure or losing material 
through a vent. Use of 50% caustic is not 
recommended because the heat of dilation would 
cause the MMA to boll t^en added. The MMA should 
be mixed at a 100% molar excess to MTAAO, which 
provides sufficient MMA for conversion. Isolating 
the base mix tank from the amine scrubber during 
preparation is necessary to avoid losses of MMA. 

Amine Scrubber 
Amines are easily scrubbed from a vent stream by. 
feeding the vent to a packed column with a 

- continuous stream of water circulating from a 
reservoir over the column. Ebecept for the 
phosgenator, vessels containing amines should be 
vented to the amine scrubber. 

-4-
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I. DESCRIPTION.OF PRODUCT MANUFACTURE AND FLOWSHEET (Cont'd) 

B. Process Description (cont'd) 

2.0 Raw Materials Preparation (cont'd) 

Caustic Scrubber 
The caustic scrubber should be designed to. 

~ .. circulate a 7.5 to 15% caustic solution'over a 
packed column capable of absorbing a minimum of 
2000 lbs. of phosgene (one full cylinder). The pH 
will normally be .above 13 and should be checked 
routinely to determine if the solution needs to be 
changed. 

3.0 Batch Reaction Phosgenation 

Once a full batch size of MTAAO is prepared, it Is 
pumped to a glass lined agitated reactor and cooled 
to 10 to 15^C. A prepared base mixture of 
mono-methyl Amine and caustic are readied in a 
separate feed tank. When the reaction mass is 
cooled, a small amount of the base feed is added to 
the IfTAAO slurry to bring the reactor material pH 
to 10.5. The reaction generates a considerable 
amount of heat (approximately 2M STU/lb. of 
methomyl) and normally requires an external cooler 
with brine cooling. The feed rate will be 
determined on the heat removal capacity of the 
contractors system. Base feed mix and phosgene 
must be auided below the surface of the liquid to 
avoid losses through the vent system. Phosgene may 
be a vapor or llquiil feed to the reactor. If vapor 
is chosen, a vaporizer will most likely be 
necessary. 

Once the pH is set, phosgene and base feed are 
added simultaneously to the reaction mixture. The 
pH must be maintained at 10.5 -t-O.S units, and the 
temperature kept below 25°C. Low and high pH 
alarms should be set at 9 and 11 respectively. 
Reaction completion is when all the base feed is 
added to the reaction mixture. 

Control of pH is importfuit. If the pH is too high, 
the product is destroyed. If the pH is too low, 
the reaction will not take place. An internal or 
external pH measurement device Is acceptable. 
Although caustic is used to keep the pH high, the 
control variable may be either the base mix or 
phosgene. What this means is that the-base mix or 
phosgene' would be added at a constant rate and the 
other material would vary to control pH. 

The reactor is vented to a condenser which is brine 
cooled. The condensed liquid is returned to the 
reactor and vapors go to the'caustic scrubber. 

-5-
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DESCRIPTION OF PRODUCT MANUFACTURE AND FLOWSHEET (Cont'd) 

B. Process Description (cont'd) 

4.0 --Reactor Neutralization 

After all the base mix is added, phosgene may 
continue to be added to stop the reaction and 
stabilize the product by bringing the pH-ddwn to 
6.5 to 7..5. HCl may be used as an alternate for 
neutralization. Foaming may occur as the pH. is 
lowered and carbonates are neutralized. A sample 
of the reaction mixture should be taken and checked 
for the amount of unreacted MTAAO In the batch. 
Results should be less than 2.0%, with normal 
less than 1.0. 

Once reaction and neutralization are complete, the 
mixture is pumped to a storage tank or another 
agitated glass lined vessel for extraction of the 
active methomyl. The reactor cooler is taken 
off-line and allowed to drain the-product back to 
the reactor. Brine cooling is valved off to the 
reactor jacket and cooler. The reactor and cooler 
are flushed with a minimal amount of water (15 to 
20 gallons or until the liquid is clear) and added 
to the reaction mixture. Failure to flush could 
cause the cooler to plug. Flush the cooler a 
second time before transferring in a new batch of 
MTAAO. Leave this in the reactor with the incoming 
batch. 

5.0 Product V . - r t r - a n t i r t n 

The extraction vessel should be large enough to 
hold the reaction batch. Extraction of the 
reaction batch is done two or three times with MCI, 
which may be fresh or recovered material. If the 
reactor is not the limiting piece of equipment, the 
reaction mix may be first separated In the reactor. 
The bottom phase will be the product/MCI phase, and 
after each extraction/settling step, this phase is 
cut and pumped to a solvent exchange vessel. The 
upper phase is a brine solution, and after the 
final extraction it is sent for waste treatment. 
The extractor should be vented to the amine 
scrubber only during the addition of MCI in the 
event a vapor release occLirs and causes an increase 
of pressure. Normally MCI is added to the reaction 
mix, the mixture is agitated for 20 to 30 minutes, 
and then allowed to settle for 15 to 20 minutes 
.before, being separated. 

-6-
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I. DESCRIPTION .OF PRODUCT MANUFACTURE AND FLOWSHEET (cont'd) 

B. Process Description (cont'd) 

5.0 Product Extraction (cont'd) • 

The interface between the brine and product/MCI 
phase has a dark colored "rag" layer which JBust not 
be transferred with the product, it is to be sent 
with tbe brine layer for waste treatment. After 
the final extraction and transfer, flush the brine 
line with 15 gallons of water to clean any residual 
"rag" material.: The contractor must determine an 
extraction process that works best with his 
equipment. Below is one extraction process that 
has been used successfully. 

Extraction Amt of MCI Mix Time Settle Time 
Step (% of RX.MIX) (MIN.) (MIN. ) 

1st Extraction 35 30 20 
2nd Extraction 14 20 15 
3rd Extraction 14 20 15 

Methomyl losses with the brine water must be kept 
to a minimum. 

Methomyl concentration in the final product/MCI 
solution should be 25-35%. 

6.0 Product/Solvent Storage 

The product/MCI extract may be held in an 
intermediate storage tank or loaded into MC 307 
stainless steel tank trucks. The storage tank may 
be 316L stainless steel or glass lined. 

7.0 Unit Consumption 

Since this is a batch process, the consunption of 
raw materials should not vary greatly under normal 
conditions. Below are the expected material 
consumptions per pound of methomyl: 

Raw Material Methomvl U/C 

MTAAO .69 
Phosgene .99 
MMA 2.36 

Caustic, HCl and Methylene Chloride consumptions 
will vary.. Process control and waste treatment are 
the primary areas for these materials losses. 

8.0 Bulk Product Loadinq/Unloading 

Methomyl/MCI solution should be loaded into MC 307 
stainless steel tank trucks through the bottom 
outlet nozzle. Grounding is necessary to minimize 
static charge build-up. 

-7-
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NETHOHYL IN METHYLENE CHLORIDE 
SPECIFICATIONS FOR PRODUCTION 

AT GREAT LAKES CHEMICAL 

ITEM 

Yield from MHTA, % 

Methoioyl, % 

MHTA, X 

pH. X 

DHU, % 

Water, % 

SPECIFICATION 

95S Min. 

30.0 - 35.0 

0.5 Hax. 

6.0 - 8.0 

METHOD 

^Methods to be defined by Great Lakes and agreed to by Du Pont Research and 

La Porte Control Laboratory. 

0390JHL/2 
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E. I . DU FOfr SB NEMOUBB & 
A»icuLTUSM. paooucta DEPA SHEKT 

QUAL TY IWWUfACTUBIMB gPgCtrtCATTOM 

Uinuron. % 

Ofeh«r l a p u r i t i * * , % 

Oivron, ve H 

Sia U T M , v t X 

T-ess, wt % 

SBcIZIfidHfiii 

92. 

8 . 

3. 

2. 
2. 

• For Unuren t o be fermu 

AmXT^QH^ ŷflTQiatftTKQN 

Color! Tan 
Approxiaat* powid* per cub 
I.C.C. Label 8«quir^ane: 

SAfi No. 89-5, Autherizmd i ^ f l S / W 
SAS H-ei-2 
SAB No. H-ei-5 
SAB LP-dS-)2 (8i« UTM Sp^i f iea t ion) 

WINT OF tWWFftCTUSS 

La Pert* 

ooffiMtr May 8», 1997 

4/ia/86 

L-13 

LIMJB(»I TBCyilCAL 

Kin.* 

Max. t o t a l 

Hax. 

Max.* 
Rax. 

AVIBA8S 
MIALYSrS 

..law: 
93.4 

4.S3 

Non-O«caetabi* 

1.88 
0.49 

atod into "Lercat" 

e foot: 37 
Man* 

8T9 MblHOO 
QF (WLmi 

L»8.4364-3 

L330.338-3 

L566.129-1 

L33Q.328-3 
L3S2.067-1 

LA POBTTE 

•ic. • - ^ ^ 

* « TOTPL PfiCE.We * * 
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Ftom: tanlty BMitard To: OAVE HOPPEL IIH/MttOSdSAZ 

CEDAR INTERNAL CORRESPONDENCE 

TO: 

FROM: 

DATE: 

SUBJECT: 

Craig Keese cc: 

Stanley Bernard 

November 4,1994 

Linuron technical production 

Tomblin 
Gastrock 
Satterfield 
Hopple 

Several years ago Dupont ceased production of Linuron Technical In Texas and 
began purchasing the material needed for their Linuron product from 5 different 
sources. The impurity spectrum of the technical Linuron from these different 
sources varied widely, llike Propanil, Linuron is a tow melting compound (92-
94*^ and impurities can greatly influence handling, grinding, an(J formulation 
characteristics. 

Approximately 3 years ago, Dupont began using Linuron technical produced by 
Rashim (^elOng may not be correct) of Israel. Due to this technical's impurities, 
it was paitcuteiriy hard to process as it was tacky and prone to "smear". 
Product that was produced from this technical also did not meet spedflcations 
and required reworidng. Contract fonnulators under the direct dally supervision 
of Dupont soon accumuiated 800,000 pounds of re-work. Dupont, 'in their infinite 
wisdom and arrogance, moved the formulation "in-house" to their facility in El 
Paso, TX where another 1,000,000 pounds of product requiring re-working was 
produced. Contra(;t fonnulators are still reworking the 1,800,000 pounds of 
material produced. 

I shoul(J soon have an impurity profile of acceptable Linuron technical and of the 
material prone to process and formulation problems. 

Considering the above, our Linuron technical R&D process must include 
formulation evaluation in both DF and SC forms. 

AB0000055595/2 
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AGRICULTURAL PRODUCTS DEPARTMENT 
6UIPELIWES I INSTRUCTIONS FOR CONTRACTORS 

INTRODUCTION 

This write-up is specifically for Du Pont Agricultural Products 
Department U.S. Contractors. It is intended to clearly cotimunicate 
what is expected by Du Pont of its Contractors and what Contractors 
can expect from Du Pont. 

CONTENTS 

I. Du Pont Organization 

A. Plant Personnel 1. 

B. Wilmington Personnel 1. 

II. Safety and Environmental 

A. Du Pont Philosophy Z. 
B. Off-Site Contractor Personnel Safety Suidelines 3. 
C. Contractor Responsibility 4. 

1. General 4. 
2. Injury/Incident Reporting 4. 
3. Maste Disposal 6. 

III. Quality. Section 1: General 

A. Principles 8. 
B. Contamination of Du Pont Products 9. 

1. Cleanout 10. 
2. Mistaken Charge 12. 
3. Reuse of Shipping Containers 12. 
4. Misuse of Labeled Finished Product Containers 13. 
5. Dust Contamination fron Adjoining Areas 13. 

Quality. Section 2: Product 

A. General 15. 
B. Analytical Frequency 15. 
C. Retention of Laboratory Samples 16. 
D. Quality Approval Request (QAR) Procedure 16. 
E. Warehouse Storage Tests 17. 
F. Raw Naterial Acceptance Testing 17. 
6. Experimental Work 17. 
H. Package Weight Control 17. 

IV. Production 

A. Production Schedule IS* 
B. Production I Raw Materials Inventory Reporting 16. 
C. Physical Inventory 19• 
D. Lot Numbering 19* 
E. Warehousing 19* 
F. Packaging t Palletizing 20. 
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V. Accounting 

A. Month End Report (Appendix #3) 21. 
B. Receiving Report (Appendix #6) 21. 
C. Bills of Lading (Appendix 17) 22. 
D. Invoices 23. 
E. Transportation 24. 
F. Freight Bills 25. 
G. Scheduling of Crudes 25. 

Appendices 

1. Weight Control Plan for Finished Product 27. 
2. Du Pont Lot Numbering System 29. 
3. Plant Inventory Sunmary 30. 
4. Detail of Receipts 31. 
5. Detail of Shipments 32. 
6. Naterial I Supplies Received 33. 
7. Shipping Orders / Bills o f Lading: 

Exhibit I Instructions by Facsimile _ 34. 
Exhibit II Instructions by TWX 35. 
Exhibit III Regional Office Identification 36. 
Exhibit IV Specifics for Preparation, 37. 

8. Calculation for Raw Material Allowances 38. 
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I. DU PONT ORGANIZATION 

Several Du Pont job titles used throughout these guidelines are defined 

below: 

A. Plant Personnel 

(Usually the Belle, La Porte or Mobile plants} 

• Contract Superintendent or Supervisor 

Supervises the Outside Contracts Group for a particular plant. 

• Contract Administrator 

Person responsible for day to day liaison and operational functions 

with contractor. Monitors for Du Pont all aspects of Contractor's 

performance. Qnce production starts, all conmunications between 

Du Pont and the Contractor relative to the production should normally 

channel through the Contract Administrator or his office. 

• Contract Coordinator 

Oversees supply of crudes, packaging materials, etc. to Contractor. 

Works with counterpart at Contractor to maintain records of 

production, consumption, Inventories, etc. 

B. Wilmington Personnel 

• Contract Manager 

Along with Du Pont M&L Department, negotiates contract, commits for 

line time and coordinates production startup date and scheduling. 

Handles all business arrangements between DuPont and Contractor. 

ABOOOOl 18625/4 



II. SAFETY ANO ENVIRONMENTAL 

A. Du Pont Philosophy 

Our philosophy is that we will not make, handle, use, sell, transport 

or dispose of a product unless we can do so safely and In an 

environmentally sound manner. Our ten safety principles follow for 

your Information and use. 

1. All Injuries and occupational illnesses can be prevented. At 

Du Pont, we believe that this is a realistic goal and not just a 

theoretical objective. Our safety performance proves this goal 

Is achievable, as we have plants with over 1,000 employees that 

have operated for over ten years without a lost-time Injury. 

2. Management is directly responsible for preventing Injuries and 

illnesses, with each level accountable to the one above and 

responsible for the level below. This Includes all levels, from 

the chaiman, who is also the chief safety officer, through to 

the first line supervisor. 

3. Safety Is a condition of employment; each employee must assume 

responsibility for working safely. In Du Pont, safety Is as 

Important as production, quality, and cost control. 

4. Training is an essential element for safe workplaces. Safety 

awareness does not come naturally—management must teach, 

motivate and sustain enployee safety knowledge to eliminate 

Injuries. This Includes establishing procedures and safety 

performance standards for each job or function. 

5. Safety audits must be conducted. Management must audit 

performance In the workplace to assess the effectiveness of 

facilities and programs, and to detect areas for improvement. 

Employees nist take time to recognize hazards and then take 

adequate precautions to prevent Injury. 
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3. A,B.C,0 

6. Any deficiencies that create an imninent hazard must be corrected 

Innediately and corrective action Initiated promptly on all 

deficiencies, either through modifying facilities, changing 

procedures, bettering employee training or disciplining 

constructively and consistently. Follow-up audits are used to 

verify effectiveness. 

7. It Is essential to Investigate all unsafe practices and incidents 

with Injury potential, as well as all Injuries. 

8. Safety off the job is just as important as safety on the job. 

Du Pont was a pioneer In tracking the off-the-job safety of 

employees beginning in 1953. As a result, the Company initiated 

programs to dramatically improve off-the-job performance. 

9. It's good business to prevent Illnesses and Injuries. Serious 

Illnesses and injuries Involve tremendous costs--direct and 

Indirect. The highest cost is human suffering. 

10. People are the most critical element In the success of a safety 

and health program. Managenent responsibility must be 

complemented by employees' suggestions and their active 

Involvement In keeping workplaces safe. 

B. Off-Site Contractor Personnel Safety Corporate Guidelines 

A copy of these follow for your Information. 
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Du Pont Safety 
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Guidelines 
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OFF-SITE CONTRACTOR PERSONNEL SAFETY 
CONTENTS 

PAGE 
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Contract Temtinaiion 1 
Sample Injury/niness Repon 3 

1. INTRODUCTION 
Du Pont believes that all injuries can and should be 
prevented. Our concern extends to the safety of the 
employees of all off-site contractors utilized by the 
Company. 

In addiuon to tbe direa benefits of fewer injuries and 
lower accident-related costs, experience shows that 
improved contractor safety performance will result in 
improved overall effectiveness. 

2. SCOPE 
This guideline sets forth safety and occupational health 
considerations for dealing with ofT-site contractors pro
viding products or services to the Company with either 
their own or Du Pont owned equipment or facilities. 

3. POUCY 
Du Pont should sdect and conduct busir>ess only with 
contractors that have denumstraied a high degree of 
concern for the safety of their employees. 

3.1 Safety performance sltould be a prime considera
tion in the selection of all contractors. 

3.2 Contraaors are not to be used for jobs Du Pom 
employees would not be assigned, unless these jobs can 
be done safely with cmuractors' special expertise and 
training. 

3.3 The contractor shall be informed of all environ
mental, safety and health hazards associated with 
Du Aont materiaJs and processes being used. These 
communications shoukl be documented. 

3.4 Safety and healdi-related ctMnmunications should 
be with contractor supervision and not direcdy widi 
its employees. However, where the nature of the hazard 
is unique or other unusual circumstances dictate, 
information concerning haxards resulting from Du Pom 

activities or fiacilities may be communicated directty 
to contractor employees. Such communications should 
be documented. 
3.5 Each contractor shall follow occupational health 
and safety practices which meet all applicable local, 
state and federal laws and regulations. 
3.6 In addition, dedicated contractors (contractor 
operations which under terms of the contract or agree
mem are operated solely for Du Pom) sbould have the 
goal of achieving the same safety priority as we have in 
our operations. They are to follow safety practices thai 
provide protection equivalent to that provided Du Pom 
employees doing similar woiic. Audits of dedicated 
conuactors activities should be conduaed to determine 
compliance with the ctmtraa. 

4. INJURY/ILLNESS REPORTING 
All occupational injuries/illnesses (See S&OH Guide
line 3.5) to persmnel of dedicated convactors diall be 
reported by the site. A sample repon form is included 
on Page 3. Do not submit Form ER-8784. Safety Inci
dent Information Control Repon. Injury/iUness reports 
should be sent within one month to Safety and Occupa-
tjona] Health Division. 
4.1 All fatalities and extraordinarily severe lost work
day injuries shall be reported within 24 hout^ to the 
Safety and Occupational Healdi Division. 

5. CONTRACT TERMINATION 
5.1 Contracts shall be written in a ooanner to permit 
termination for contractor's future to comply with 
ufety requirements. 
5.2 Contractor's supervision should be advised that 
their failure to correct unsatisfactory conditions can 
lead to work stoppage or termination of the contnct. If 
contnictuxd deficiencies persist, consideration should 
be given to termination of the contraaor. 
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Section 4.7, Page 4 

This Page Revised 87-07 

3.D 

CODES 
CMPLOVHENT STATUS 

A A c B « * E f f « e r M 
TR Fontwr E n o o r * * 
TP Pans«n*r 
NO NenOuPon l 

601 Procass Eouiomant |R«aeten. 
M i l a n Ejicnangws. Fil iw*. 
O ly TinitSI 

SOS Proems P « a * n n v i d F!nnBl 
a03 Pumps. Con<omsofs. 

nsffiywABon cOtmwwani 
a n Borfcn. F u m w n . H M t a n 
aOS UMiy PtpeMMs T O F i n n ^ 
806 Comaymg Equvnwni 

SOURCE OF INJURYJ1LLNE5S 

a07 Wtt t r . WWR. Av TrsABnant. Corv 
ttwvig, Punfywg E o u v w n l 

IDS TrampORMon Eaioomani 
n j f i Trueu. (Uu C a n . Oaam. 
tkanges. or Sh«si 

•09 MMTuncai Eowonwnt 
( P m s m . w t n d u p s i 

n o Toots (PoMf . Hano. 
Spwia l PtspoMi 

a i l ueo ramry rGluswara l 
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O a m n a . Caf iM Potsi 
• t s E l K S i o i IMoton. SwncA 

Q a v Wbraig. IcsulaDoni 
•1« kMrunant 
t 15 M M p r M M M t f C v or Truck) 
•fiO OOwr 
•B9 N a t / ^ p M a w t 

NATURE OF IMJURV1LLNESS 

INJURY 

101 Anvuunon 
< 102 Sua. S ing 

103 Biusa. CoMuaon 
\ 0 * Bum—Hot. C O M . 

Chamcal. ScaxJ 
105 Coneuwion. Uncoinciuua 
106 CuL Lacewion. Puncture 
107 Extiaustnn. Haat SiroKa 
108 ElacvKSneeii 

110 Po faanBody .S i iw . 
Ovp.SuSi 

' 112 mtamai ir^ufy. Hamia. Haan 
113 Less 0) Sonsai. F a s t f n s 
114 Scrape. Scrai0i. Aprasion 
115 Sprain. Snarn, Tom 
116 Suffocation, DroitvnQ 
109 Onarmiunas 

aXNCSS 

201 Skoi Doaaae. Ooofoar 
202 LungProeiem. 

Ousi.Raiaiaa 
203 Lung Pioeiam, Tane-Agatn 

Ralatao 
20« Poooning 
205 Daor tMnOualBPtqn ica l 

Agari i i OiKar Tlian 
TancAgann 

206 DiMRiaraAssoaaiadMff i 
Raoeatatf T^avna 

207 Aaoestos. Bemgn 

aOB A i h a i l w . Oamgn 

209 Aatasioa. Ma l^ ian t 
210 eiaodafTwnor 
299 OmerOecupatDiwinnasaaa 

PART OF BOOY (For (Rlurta* 10 m a n man o rw part of body aateel mioat aarteua) 

HEAOMECX 

301 Sealp 
302 SkuO 
303 Ears 
30A Eyas 
305 Face 
306 Nose 
» 7 MouihTaam 
308 Nack 
310 WhotaHaad 

ARIVSHOULOCR 

401 Sneuwat 

: g ^ * * 
404 Foraaim 
405 W W 
406 Hand 
407 F»i9af 
40a WlwiaAnn 

TORSO 

901 ChaatRitis 
s o ; BackMuMas 

904 AMoman 
SOS Gram 
506 H v 
907 BunockS 
S10 Whole Tons 

LEG 

601 Tlagti 
902 Knaa 
603 S n n C a l t 
804 Ar«te 
805 Fool 
806 Toa 
610 Who l i Lag 

FMCULTYISVSTIM 

701 Haanng 
702 Vis«n 
703 Smad 
704 Taste 
705 Toueti 
706 Raipiratory 
707 Circulatory 
708 Dqeslfva 
709 Urinary 

1 

1 

t 

1 
1 710 

ACOOEKTTYPE 

FALLS. SUPS. TRIPS STRUCK. CAUGNT BYf AOAINST OBJECT 

101 OR Oiair. Fumiuim 
v a o n Dock. Open E«C8vaooii 
103 OnLaooar.ScaftDia 
104 on Uactmary. EqupriMri 
105 Onvefocla 
109 Off Oner Hign Piaea 
141 On Stairs. Slaps—iriaeers 
142 On P ivaa Suflaea—Mooors 
149 On Omar Flat Surtaea—indoor* 
151 On SiKrs. Siepa—Ouidoon 
192 On Paved Sunace—Omaooa 
IS3 On L joaaGrowid Coven—Ouidoon 
198 On Omar Flat Sur taces^Ouiooon 
171 OrarObiact on Ground Floor 
TTg &!•< Oviar Obiacts (Tripal 
199 F a « a - 0 0 « a r ^ 

201 By Airborne Oust Parades 
202 By Another Person. Oeiect 

203 By ChiK'Parodasf tamUaa 
o l Powered H i n d Tools. 
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204 By Q i w P a n i c l e s D^m Usa 
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211 By Obiaet—Breaan o n . 
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H O By-AgamsinaeoradNandTaei 
241 By.-A«ansNan.Pe«rai«dHar«a 
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299 CaugntbyOaiar 

ACOOEMT -rvPC (CONTINUED) 

CONTACT WITN M A T E R U L CONOmON 
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| » a p m a n l 
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OuaraMa 
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392 Hot. CoU Suttece 
353 Non.PrassurBadHDtUdu4 

HotMaianal 
3S4 Prasauroad H n Uqwd. Gas 

380 No«a 
370 Radaaen 
380 Sf f lMM.QM 
380 WMknqPlasn 
389 OBMrUMantforCondfeion 

O V C R « ( e i m O N STRAIN 

402 Load-LAng 
403 Load-PuAng. ^ a M i g . T u n t m 
449 L o a d - O n a r 
450 NoLoad-Band i r tg 

489 NOLoai>-Oaiar 

MSCELLANEOUS 

SOI Anmal . msacL Ptani 
921 A A K T W i s p e n a t a n 
541 SopntAenvny 
561 VWHdaPaasangar.Onvw 
SBO o n e r 

PCRSONAL PHOTECTIVE EOUtPMEMT OCPiaeNCT 

01 SaiaiyBa^Mamesa 
OS Coneawa Raev tvu OsOAt t 
0 1 SalatyOlesaas 
04 SMiyOlBHasaMlSiai 
05 -

OB S i tMy ShosiMOA PPORBCdDn 
07 w w a C t e v e C g . . Canon. Laawar) 
08 Corrosiva Kaiiilsnt Oai 
08 aurnnsiiilinifflovaa 
W 

11 
tt 
•9 Onar 

Faca Shialdi'Naroma^ Mask 
naapHaiar.SuQpaad AKTSCBA 

ABOOOOl 18625/10 



C. Contractor Responsibi1itv 

1. general 

A contractor has the responsibility for using the safety 

Information, such as Haterlal Safety Data Sheets, hazards 

Information, explosibiHty data and sharing it with the employees 

so that they understand the hazards and rules, procedures, 

protective clothing or other measures that you expect to be 

followed to prevent injury. If you have questions, or are not 

sure about something, ask the Contract Administrator for 

assistance. 

In addition to the product specific safety data provided by 

Ou Pont, the Contractor should provide a safe and healthful 

workplace and train employees in safe Industrial practices. 

2. In.1urY/Incident Reporting 

Any serious Injuries or Incidents occurring on a contractor's 

premises which are directly or Indirectly related to production 

for Du Pont should be promptly reported to the Du Pont Contract 

Administrator as follows: 

Serious Injuries 

Report within 24 hours or on the next working day any fatality or 

serious Injury (i.e. where an employee 1s hospitalized or misses 

at least one day of work) directly or Indirectly related to 

handling or processing materials for Du Pont. A report form 

shown on Page 3.B should be conpleted and given to the Contract 

Admlnlstator. 
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Incidents 

Report significant fire, explosions, spills, etc., with potential 

for personal injury or property damage as well as environmental 

Incidents which may lead to adverse publicity for either your 

company or DuPont. 

Examples of environmental incidents are: 

• 6as or vapor releases to atmosphere or solid or liquid spills 

eventually going off-site Into sewers, ditches or waterways and 

with the potential to affect people, animals, or vegetation. 

• Repeated and Important community complaints (e.g. noise, 

odors). 

• A conmunication from the authorities alleging failure to meet 

environmental or occupational health regulations. 

• Advice from a physician that changes in physical condition of 

employee(s) may be related to exposure In the work place. 

• An Incident likely to be reported In the media with one or 

both of our companies names being mentioned. 

Serious incidents should be reported to the Contract 

Administrator within 24 hours using Fom 3.C. In some cases it 

may be appropriate to call the Contract Administrator or other 

Ou Ponter at home. 
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3. Waste Disoosal 

The Contractor must comply with all applicable government laws 

and regulations and. unless agreed to otherwise, the Contractor 

agrees to furnish all equipment and labor to remove and dispose 

of waste which Du Pont elects not to have returned to It. The 

following guidelines further define how to handle waste. 

a. Interfial recycle of wastes should have high priority. 

Saving filter bags and washdowns and sweepdowns for the next 

campaign nay be possible for a particular product. Recycle 

must be done with care so as not to cause cross 

contamination or cause product deg^radation. Work with your 

Contract Administrator on specific proposals. 

b. Du Pont will dispose of all RCRA wastes under Its contracts 

with Its approved waste disposal Contractors or disposed of 

Internally within Du Pont. Under no circumstance should 

RCRA waste be handled by the Contractor or Its contract with 

a waste disposal Contractor. RCRA wastes Include, but are 

not limited to wastes containing 

Methomyl ("Lannate") 

Azodrln 

Ethylene 

Dithlocarbanic Acid ("Kanzate") 

The RCRA waste Includes the technical, formulated product, 

off specification product and contaminated containers. 

Empty containers are considered non hazardous if triple 

rinsed. RCRA wastes are additionally defined as Ignitable 

liquid pesticides and their containers, liquids with a flash 

point (CC) less than 140*F are RCRA by their characteristic 

of Ignitabllity. These containers may be single rinsed to 

render them non hazardous. Other RCRA characteristic wastes 

are corrosives, reactive and 'EP Toxic* materials as 

identified In RCRA regulation. 
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7. 

c. RCRA rules dictate that each generator must have ongoing 

minimization studies and submit periodic status reports. 

Both Du Pont and the Contractor need to jointly work on 

this. 

d. Ou Pont may choose to have solid wastes that are non 

recycleable returned to it or a location designated by 

Ou Pont. These wastes include floor sweepings, equipment 

cleanout, un-recycleable technical material, worn out dust 

collector bags, and lab samples (dry). 

e. The Contractor is responsible for safely disposing of empty 

containers that were contaminated with non RCRA wastes or 

have been rendered non RCRA by being rinsed. There are 

exceptions to this, one of which Is Azodrln drums, which, 

after being rendered non hazardous, are disposed of by 

Du Pont. Bags that contained non RCRA technicals, and at 

time of disposal only contain traces of the technical, may 

be disposed of by the Contractor. 

f. Non-RCRA liquid waste will be the Contractor's 

responsibility. When quoting, the Contractor should state 

the disposal plan and If by waste disposal Contractor, note 

the Contractor's name and location. If Ou Pont approval is 

not secured this way, the Du Pont Contract Administrator 

must give express, written approval. 

g. Often times, label language changes so frequently that 

unused bags or containers are left over. Before using any 

printed packaging materials or labels from a previous 

campaign, obtain approval from the Contract Administrator or 

Labels Section in Wilmington. If these materials need to be 

disposed of, consult the Contract Administration on how to 

deface or witness the destruction. Future use of such bags 

for any reason Is a concern. 
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8.A 

DU PONT AGRICULTURAL PRODUCTS DEPARTMENT 

QUALITY PRINCIPLES FOR CONTRACTED PRODUCTS 

Preamble 

Qual i ty is a hallmark honored by our company since i t was founded 
nearly two centuries ago and f o r our Department since production and sale 
of crop protect ion chemicals s tar ted in the 1940's. Today, worldwide 
competition has h igh l ighted the need to emphasize anew the t o t a l qua l i t y 
e f f o r t of the Du Pont Company. Ue define qua l i t y as meeting customer 
needs by doing the r igh t Job, the r igh t way, the f i r s t t ime. The e f f o r t s 
of a l l Du Pont employees must be matched by equally high standards from 
our contractors and suppl iers. Contractors include those doing synthesis, 
formulat ion and repackaging tasks. 

Du Pont organizations are being di rected by qua l i t y p r inc ip les which 
t rans la te philosophy into act ion. Similar p r inc ip les have been developed 
f o r our contractors and suppl iers so that they understand the values 
Du Pont wants implemented. Successful contractors and suppl iers w i l l be 
those who par t i c ipa te in our Quali ty Process. The ul t imate object ive of 
t h i s process is excellence and leadership in the market place which 
promotes prosper i ty f o r both Du Pont and i t s contractors and suppl iers . 
These pr inc ip les w i l l fos te r greater teannork and a closer re la t ionsh ip . 

Du Pont Philosophy 

Qual i ty products from our contractors are v i t a l to the competitiveness 
of Du Pont's crop protect ion chemicals business. Ue seek to cont inua l ly 
improve qua l i t y and long term, autua l ly -benef ic ia l re la t ionships w i th 
contractors who are able to commit appropriate techn ica l , managerial and 
f i nanc ia l resources to develop cost e f fec t ive solut ions responsive to our 
needs. 
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8.B 

QUALITY PRINCIPLES 

Du Pont and contractors will contribute to the continued improvement 
of our competitive positions, ensuring the success of our respective 
businesses. A Quality Contractor will excel in many areas such as safety, 
responsiveness, cost control, productivity, product quality, environmental 
protection, and the contractor-Du Pont relationship. 

m He expect our contractors to share our goals of zero customer 
complaints and continued quality improvement. 

u Du Pont will communicate our expectations around product quality. 

• Ve expect a contractor to have quality management systems that will 
result in 
•- product meeting all specifications. 
-- uniform and pleasing appearance of the package, carton and pallet . 
-- f i l l weights that meet standards outlined in the Guidelines i 

Instructions for Contractors and the Product Contractor Hanual. 
-• availability of line time and product on schedule. 
-- confirmation that raw materials and packages meet specifications. 
-- acceptable trace level control. 
-- use of the sample and retain plan. 

m The contractor is a partner with Du Pont and should advise us of 
deviations from norm in all areas affecting quality. 

u The contractor should look for and advise of ways to continually 
improve product quality, increase productivity, reduce costs, improve 
safety, and lessen environmental impact. 

u Ue will participate in timely and periodic constructive communications 
about our Joint performance in all areas, even including market feed 
back. 

u Ue need mutual communications to ensure that Du Pont provides 
resources to work on quality improvement and problems, and the 
contractor provides adequate resources and facili t ies to meet quality 
commitments. 
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B. Contamination of Du Pont Products 

Of utmost concern to Ou Pont (and by Implication, the Contractor) 

. is the possibility of contamination of one product with another. 

This has happened, and the consequences can be very expensive in 

terms of both money and reputation. 

The most damaging combinations are contamination of an 

Insecticide or fungicide with an herbicide. For that reason. 

Du Pont rarely approves the production of these pesticides in 

equipment which has been used for herbicides. Accordingly, these 

instructions are aimed primarily at conditions where herbicide 

follows herbicide; although they apply to any combination of 

products. Extreme care must be exercised to prevent 

contamination of one herbicide with another. Crop herbicides are 

selective in their action. I.e. one herbicide will be safe for a 

particular crop and quite Injurious to another. 

There are many ways In which one product can become 

contaminated with another. Several of the most likely are 

• Failure to adequately clean, flush and Inspect equipment 

when changing products. 

• Kistakenly charging a quantity of the wrong active 

Ingredient. Many packages look alike. 

• Reusing empty containers of one technical material for 

sweepings, shakedown, etc. of another. 

• Misuse of a prelabeled finished product container. 

• Dust sifting or blowing from an adjoining area. 

• Laboratory sample recycled to the wrong process. 

• Using unlabeled or Incorrectly labeled containers. 
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The following procedures will be used to minimize the possibility of 

cross contamination and to monitor this characteristic. This is in 

addition to analyses required for normal specification quality. 

1. Cleanout 

• As soon as verbal agreement is reached that a production run 

Is to be made, the Contractor will advise the Du Pont 

Contract Administrator in writing the name of and type of 

product which will have been run In the equipment 

innediately prior to the Du Pont product and provide samples 

as requested. If the preceding campaign was short, then the 

names of products run In the last two or three campaigns are 

needed. If there is an Intervenfng change In this product, 

the Contract Administrator will be verbally notified 

inmediately and confirmed In writing. Development of 

analytical methods takes time, therefore, early knowledge is 

a must. 

• Du Pont will then set maximum limits for Trace Level 

Components (TLC) In Its product and will provide an 

analytical method for determination. This Information will 

be conveyed to the Contractor In advance of startup. 

• The Contractor and Contract Administrator will consult and 

agree on procedures to be used for cleanout of the 

facilities. If flushes of clay or other Inert materials are 

used, they must be analyzed for contaminant and pass the 

maximum limits specification before production starts. 

Where liquid systems are Involved, the last flush 

material, water or other solvents, must also pass the 

maxImuB specification limits. 

• All materials and containers which will not be used in the 

campaign are to be removed from the operating area to reduce 

the possibility of inadvertent mixing of products. 
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Following cleanout, the Contract Administrator will inspect 

the unit and approve for startup. Production will not 

conmence until this approval Is given. The Contract 

Administrator's Inspection does not relieve the Contractor 

of any responsibility. 

A minimum finished product sampling and analysis schedule 

for TLC will be established by the Contract Administrator. 

Following Is a reconmended schedule: 

—Take four samples at random from the first batch (defined 

as that quantity of finished product which nay be readily 

Identified by a given lot and batch number. It bears no 

relationship to quantities charged or blended at the front 

end of the system.) and analyze for TLC. If any sample Is 

greater than two-thirds of the specification maximum, then 

adjacent samples should be run. Repeat this procedure for 

each successive batch until all samples are less than 

two-thirds of the specification nax. 

—After the above conditions have been met, take four 

samples at random from the next batch and run a composite 

sample. If the analysis of the composite is greater than 

one-fourth of the specification, then analyze all four 

samples Individually. 

— O n subsequent batches, run a four sample composite until 

TLC analysis Is less than lOX of the specification. Then 

run a four sample composite on every four to five batches 

for the first lOON lbs of production. 

— I f TLC exceeds the naximimi after ION lbs have been 

produced, then cleanout procedures must be repeated. 

—Spot checks for TLC should be made at appropriate 

Intervals throughout a campaign. 
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The first batches of Finished Product should be retained in 

properly marked drums or other bulk containers until 

analysis shows that contaminant levels are satisfjactory. 

Product may then be packed in small packages. If called for 

by the contract. All product failing the contamination test 

will be conspicuously identified and set aside and held 

until advised of disposition by the Contract Administrator. 

When a sample is taken to the lab for any purpose, it must 

NOT be returned to the line for rework but must be disposed 

of properly as waste when no longer needed. If for some 

special product there is a compelling reason to return -

material to the production line, then there should be an 

explicit written procedure, with controls, signed by the 

Contract Administrator that allows this. 

2. Mistaken Charge 

• Once the equipment Is clean, contamination from outside 

sources must be avoided. All Ou Pont contracts specify that 

the contractor will segregate, identify and maintain a 

separate inventory of Du Pont owned materials. This must be 

done for several reasons, one of which is to help avoid the 

mistake of noving the wrong naterial to the charging area. 

• The Contractor should provide a means of double checking 

that the labels of materials brought to the charging area 

are correct and that the components Intended for a specific 

batch agree with the batching logs. 

3. Reuse of Shipping Containers 

In some Instances, technical product (or finished product 

for repackaging) nay be furnished In druns. After such 

druns are emptied, operators often find thei convenient for 

trash and waste of all kinds and even nove then fron one 

area to another for such purposes — WITH LABELS INTACT. 

Therefore, the following rules nust be followed. 
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• Movement of a Du Pont supplied drum from its own area for 

any use in another area or production line is prohibited. 

Likewise, drums fron other areas must not be moved into the 

area being used for Du Pont product. There is no 

circumstance under which such a practice is permissible. 

• A Ou Pont supplied drum may be used within its own area for 

like-kind refuse, provided that the label Is completely 

obliterated and the drum clearly marked for TRASH or WASTE. 

• Disposal of all containers will be made in accordance with 

the Contract terms. 

4. Misuse of Labeled Finished Product Containers 

We have often found prelabeled finished product containers used 

for the same purposes as discussed above; this Is an even more 

serious offense. In the case of liquids, we have noted Instances 

where a foreman has grabbed an enpty, but fully labeled Du Pont 

container and used It to collect a sample of another product. 

The use of a labeled finished product container for any purpose 

other than to contain the Intended product is forbidden. It 

should be made clear to all employees that there Is no 

circumstance under which labeled containers may be misused. 

5. Dust Contamination from Adjoining Areas 

With nost Ou Pont products the naximum pernissible level of a 

contaminant Is very small, usually under SO ppm, although In some 

cases It nay be higher. With levels this low. It Is not 

difficult for dust fron an adjoining unit to Infiltrate a Ou Pont 

production area and create a problem. Many things can be done to 

reduce this risk. (Continued next page.) 
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Movement of a Du Pont supplied drum from its own area for 

any use in another area or production line is prohibited. 

Likewise, drums from other areas must not be moved into the 

area being used for Ou Pont product. There is no 

circumstance under which such a practice is permissible. 

A Ou Pont supplied drum nay be used within its own area for 

like-kind refuse, provided that the label Is completely 

obliterated and the drum clearly marked for TRASH or WASTE. 
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III.QUALITY. SECTION 2: PRODUCT 

A. General 

- Specifications as stated in the Contractor's Hanual and/or Contract 

must be strictly adhered to. Product outside the specifications will 

. normally be reworked, but in no case can it be released without prior 

written approval from Ou Pont. At the end of each campaign, or once 

per month, whichever Is most frequent, the Contractor must supply a 

quality summary to Du Pont. This should specifically Include all 

analytical data and following statistics for each specification test. 

• Specification goal to be shown. 

• Number and frequency of analyses carried out. 

• Quantity of production covered and period. 

• Range, mean, and sigma for each month or for the campaign. 

• Quantity of product reworked and reasons why. 

B. Analytical Frequency 

This must be jointly agreed between the Contractor and the Du Pont 

Contract Administrator considering the type of process e.g. batch or 

continuous and the Importance of certain quality parameters. The 

objective is to assure that all product Is within specification. Once 

established, the Contractor may not deviate from the agreed analytical 

frequency without approval of Ou Pont. In general, with batch 

processes, analyses should be made on each batch of product. 

Before Initial quality approval, a cross-check sanple nust be sent 

to Du Pont (the Contract Administrator will specify the location) with 

all analytical results. Any disagreements with Ou Pont will require 

further laboratory checking until agreement Is achieved. 
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Retention of Laboratory Samples 

Laboratory samples of each batch large enough to repeat all 

specification tests are to be retained by the Contractor until a 

written release Is given by the Contract Administrator to destroy the 

samples. In any case, the storage period will not be more than 2 

years. 

Quality Approval Request fOARl Procedure 

The quality approval procedure will be used in the following 

situations: 

• To approve the quality of the first production of a new product. 

• To approve the quality of an established product manufactured by 

a different process or In new or significantly modified 

equi pment. 

• To approve the quality of an established product in which 

Intentional changes In raw materials or operating procedures are 

made which could affect the characteristics of the finished 

product, the biological or other end-use properties. The same 

applies to formulation changes In an established product, wherein 

the change Is made for the purpose of modifying (improving) the 

characteristics of the product. 

Normally the Ou Pont Contract Administrator will handle all 

aspects of sample preparation, correspondence, and Instructions 

for sample shipment. However, the Contractor must understand 

that no product can be shipped until QAR has been approved and 

product released by the Du Pont Contract Administrator. 
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E. Warehouse Storage Tests 

Ou Pont requires continuous storage tests on packed finished products 

to monitor effect of storage on product and package quality at each 

nanufacturing location. Normally a contractor will have no 

responsibility In this program except to remove a standard case or 

drum of the finished product and ship It to the location designated by 

the Contract Administrator. 

F. Raw Material Acceptance Testing 

Although generally Ou Pont supplies raw materials, the Contractor has 

the responsibility of verifying the analysis of raw materials upon 

receipt to Insure the proper raw materials are used. The exception to 

this would be cases where the Contractor Is furnishing a raw material 

such as denatured ethanol, then It Is the sole responsibility of the 

Contractor to assure that the material neets specs and to handle 

problems with the vendor. 

Incoming raw materials should be Inspected Inmediately upon arrival 

for damage, shortage or other discrepancy and the Du Pont Contract 

Coordinator notified promptly if such problems are found. The 

Contractor alone must not try to correct a vendor's problem. 

(See V.B). 

G. Experimental Work 

In no case should equipment or the process be changed without approval 

of the Du Pont Contract Administrator. 

H. Package Weight Control 

The present Dii Pont policy Is to assure that every package has a 95X 

probability of meeting the stated ninlmum label net weight. 

Contractors nust establish a system of routine check of a certain 

number of filled packages per hour and recording the results, plus 
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periodic checking of package tare weights. These random checks arê  in 

addition to those in Appendix #1. The most reliable system to ensure 

weight control is an automatic check weigher which rejects 

unsatisfactory packages. A report on weight control performance must 

be submitted to the Du Pont Contract Administrator together with 

analytical data each month and at the end of a campaign. 

IV. PRODUCTION 

A. Production Schedule 

A production schedule covering an entire campaign o r a fixed Interval 

of time, whichever Is appropriate, will be agreed to by the Contractor 

and the Wilmington Contract Manager before a contract is awarded. 

Such schedules nay be altered from tine to time by nutual agreement as 

provided for by conditions In the contract. 

B. Production k Raw Materials Inventory Reporting 

A nonthly production report is to be sent to the Du Pont plant 

Contract Coordinator which includes the quantity of finished product 

produced and shipped, raw materials received and consumed and 

packaging materials received and consumed. See Accounting V.A for 

details and Appendix #3 for format to be used. 

The Importance of this report for Du Pont accounting purposes cannot 

be overemphasized. It Is an Integral part of the InXormatlon used for 

determination of total nill cost and working capital. Because of 

this, we will require that the Plant Hanager or Production Manager of 

the contract site sign the ProductIon-Inventory report attesting to 

Its accuracy. 

Dally and weekly reports to the Contract Administrator may also 

be requested but these nay be oral. It should be enphaslzed that 

verbal reports nust be reliable numbers so that both parties câ n keep 

supplies of raw materials available to avoid costly shutdowns as a 

result of unexpected shortage. 
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C. Physical Inventory 

The Contractor will nake a physical inventory and reconciliation at 

the end of each month and at the end of a campaign. A physical 

Inventory is defined as an actual count. The date of the check will 

be specified by Du Pont. (See V.A) 

D. Lot Numbering 

The Du Pont log numbering system Is described in Appendix #2 

attached. All packages and cartons are to.be numbered legibly, in a 

permanent weather resistant manner, and In the place on the package 

and cartons specified by the Contractor Manual for the product or the 

Contract Administrator. It will sometimes be necessary to add EPA 

establishment numbers to packages and cartons. 

E. Warehousing 

Herbicides are to be segregated In such a way that no cross 

contamination of other agrichemical products such as fungicides and 

insecticides can occur. A separate room In a warehouse is desirable 

or if this Is Impossible, then segregation In a partitioned and 

clearly Identified area nust be provided. Absolutely, In no case 

shall unsealed packages of herbicides be stored adjacent to sealed or 

unsealed packages of other Agricultural chemicals. The critical part 

of any partition Is the base which should be constructed to prevent 

flow of liquid herbicides or wash water Into adjacent storage areas. 

If In the handling of other Agricultural chemicals, the 

possibility arises that contamination by herbicides has occurred, the 

suspected material should be segregated without delay and tests 

undertaken to establish the extent of contamination. Notify the Ou 

Pont Contract Administrator Inmediately. 
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F. Packaging A Palletizino 

Will be performed in accordance with Instructions Issued in the 

Contractor Manual for the product or by the Contract Administrator for 

each product. 

V. ACCOUNTING 

The accounting procedures for any contract are very important and must be 

followed in order to facilitate payment of Invoices and maintain adequate 

accounting for all materials supplied by Ou Pont. Accurate Inventories by 

weight and/or number are essential. Ou Pont normally will furnish most 

accounting forms such as bills of lading, naterial receipt forms, and 

production and consumption records. All contracts must be reviewed monthly 

and reports of stock received, consumed and on hand, as well as finished 

product produced, filed with contract clerk. Listed below are the various 

accounting Instruments followed by instructions for use. Examples of these 

Instruments are In the Appendix. 

APPENDICES 

#3 Plant Inventory Sumaary 

#4 Detail of Receipts 

<5 Detail of Shipments 

#6 Materials k Supplies Received 

#7 Shipping Orders / Bills of Lading 

#8 Calculation for Raw Naterial Allowances 
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All contracts with Ou Pont contain the following clause: 

•CONTRACTOR AGREES TO SEGREGATE ALL OU PONT - OWNED MATERIALS SUPPLIED IN 

ACCORDANCE WITH THIS AGREEMENT IN A SEPARATE INVENTORY ANO IDENTIFY AS 

DUPONT'S." 

In order to accomplish the accounting objectives contained In this guide, 

contractors nust comply with this provision. 

A. Month End Report (Appendix #3) 

Month-end Inventory Report:Production, Raw Materials & Packages. This 

form should be used to calculate consimiptions. A physical Inventory 

must be taken at the end of an accounting period to Insure the 

accuracy of the consumptions. An accounting period extends from the 

closing date of one month to the closing date of the next month. A 

calendar of monthly closing dates will be furnished by the Contract 

Administrator. A Detail of Receipts and Detail of Shipment^ used in 

accounting for the month should accompany this report to verify that 

Du Pont and Contractor are using the same Receiving and Shipping 

Reports. (Appendices 14 & #5) This report nust be returned to Du 

Pont within two days of the closing date, which night require use of 

overnight delivery service. 

A physical Inventory of finished product nust be taken at the end 

of an accounting period. Production should be calculated and 

verified; no production adjustments should be nade except in 

"explainable" cases. 

B. Receiving Report (Appendix #6) 

This report should be submitted to the Contract Coordinator 

Inmediately upon receipt of naterlals and should contain the following 

information: 

• Date of receipt 

• Vendor 
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B. Receiving Report Continued 

B Name of carrier and truck/tractor number 

• Bill of lading Identification number 

B Description (including vendor's name of material) 

B Number of pieces (bags, boxes, etc.) 

B Weight, total weight if a crude or raw material used in 

production 

B Condition of material 

B Discrepancies from bill of lading noted on receiving report 

(should also be noted on the carrier's copy) 

a When possible, a copy of the bill of lading should be attached to 

the receiving report 

a Report should be signed by a Contractor representative 

• Receiving reports should be forwarded promptly to the Du Pont 

Coordinator. 

C. Bills of Lading (Appendix 17) 

Contractors will normally receive instructions or orders for the 

shipment of goods from two sources within Du Pont: 

a All quality approved FINISHED PROOUCT will be ordered out by the 

Du Pont Marketing Division. Nost orders will be placed by one or 

nore of our Regional Sales Offices but on occasion an order will 

originate from Wllnlngton 
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C. Bill of Ladings Continue 

B Raw materials, formulation components and packaging materials 

will arrive and be shipped out when necessary by direction of the 

Ou Pont Contract Coordinator at a plant location. 

Appendix #7 contains typical Instructions prepared by the Du Pont 

Marketing Division for the preparation and handling of bills of lading 

for finished product. A copy of these or similar Instructions will be 

sent by the Marketing Division to the Contractor's Shipping 

Supervisor. 

In addition to the instructions in Appendix #7, the following rules 

must also be observed: 

a Bills of lading are legal documents and must be prepared 

accurately. 

a No hand written changes on a bill of lading will be accepted and 

the bill of lading must be carrier signed. 

a The proper freight description, Du Pont product name and shippers 

Identification number are to be shown on the bill of lading. 

This Information will be provided by the Marketing Division for 

finished product and by the Contract Clerk for raw materials, 

etc. No material will be moved without a proper shipper's ID 

number. 

0. Invoices (Each Contractor will supply his own) 

B Contractor Invoices need to be prepared accurately to facilitate 

prompt payment. 

• Invoices NUST be identified with the correct purchase order 

number covering the services rendered. 
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B The invoice should be based on shipment of finished product, 

requiring a carrier signed copy of the bill of lading to be 

attached. 

a The invoice must reflect exact contract coverage or delayed 

payment will result. If something extra Is added (e.g. overtime) 

which is not in the contract, payment will be delayed. Any 

service which is not specified in the contract but which has been 

mutually agreed to with the Contract Coordinator must be invoiced 

separately and some type of documentation should accompany the 

invoice. The contract will then have to be altered to agree with 

the new terms or conditions. 

E. Transportation 

Du Pont will specify carriers for the movement of finished product and 

at some locations, any shipment. This service can be beneficial to 

the contractor and to Du Pont if utilized properly. 

A Du Pont Haterials & Logistics (N&L) representative will 

familiarize the contractor with the system and procedures where DuPont 

contract carriers are Involved. Du Pont has specified carriers and in 

most cases, will tell the contractor which one to use. 

The Contractor's obligation Is to give enough information to M&L 

and the Du Pont Contract Coordinator so that the scheduling of trucks 

in and out does not conflict with daily operation to cause delay of 

shipment. If a Du Pont contract carrier does not arrive as scheduled 

or causes delays or other problems with respect to a shipment, the 

Contract Administrator or Coordinator should be advised promptly. 
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F. Freight Bills 

Du Pont is responsible for all freight bills. All Du Pont Shipments 

go prepaid. Information printed on the DuPont bill of lading is to be 

followed. (See V.C) 

Freight bills that are received by the Contractor covering inbound 

raw materials or packaging supplies should be forwarded immediately to 

the Du Pont Contract Coordinator at the plant responsible. The 

Contractor should not return such freight bills to the carrier, nor 

should the contractor pay them. The Ou Pont Contract Coordinator will 

take care of payment. 

6. Scheduling of Crudes 

When a campaign Is scheduled for startup, the Contractor should 

provide the Du Pont Contract Coordinator, at the plant responsible, 

with the name of one person and one backup for the scheduling of 

naterial. 

The Contractor should give the Ou Pont Contract Coordinator an 

accurate schedule, at least one week at a time, and early enough to 

allow delivery. The Contractor should advise the Du Pont Contract 

Coordinator of any restrictions on the acceptance of delivery, e.g. 

day of week or time of day. The person scheduling crudes for the 

Contractor needs to recognize that last minute ordering of naterlals 

for next day delivery is Impossible. All precautions should be taken 

to avoid shutdown situations because of lack of crudes or packaging. 

The Du Pont Contract Coordinator will acconnwdate the Contractor's 

request If at all feasible. 

In come cases such as packaging naterlals or large volume 

diluents (clays), Du Pont will place a blanket order with the supplier 

and the Contractor will enter release notices for quantities as 

required for production. 
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APPENDICES 

I. Weight Control Plan for Finished Product 

Z. Ou Pont Lot Numbering System 

3. Plant Inventory Sunnary 

4. Detail of Receipts 

5. Detail of Shipments 

6. Material I Supplies Received 

7. Shipping Orders / Bills of Lading 

Exhibit I Instructions by Facsimile 

Exhibit II Instruction by TWX 

Exhibit III Regional Office Identification by 

Order Number Prefix 

Exhibit IV Important Specifics for Bill of Lading 

Preparation 

8. Calculation for Raw Naterial Allowances 
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APPENDIX #1 

WEIGHT CONTROL PLAN FOR FINISHED PRODUCT 

An established weight control plan must be maintained by the Contractor. 

Du Pont weight control requirements are: 

a Digital scales are to be used for filling and check weighing and must have 

minimum resolution as follows: 

— for liquid containers of 2-1/2 gallon or less and powder containers of 

25 lb or less: 0.01 lb. 

-- for liquid containers greater than 2-1/2 gallon and powder containers 

greater than 25 lb: O.I lb. 

Scales calibrated In grans or kilograns are acceptable if they provide 

equivalent resolution. 

a A system of check weighing must be maintained. A minimum of 1% of the 

packages or 5 packages / B hour shift (whichever is greater) are to be 

checked weighed each 8 hour shift. The check weighing Is to be Independent 

of the filling process and sealed packages are to be used. 

a All check weight data Is to be forwarded to the Du Pont Contract 

Administrator along with an indication of gross or net weight, the tare 

weight assumed. 

a Filling and check weighing scales must be checked with a test weight at 

least once per 8 hour shift. The test weight should be 80% to 120% of net 

package weight. 

a Ou Pont will occasionally request that the Contractor collect some data on 

package tare weight. 
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The target fill weight should be set 1.64 standard deviations above the 

label weight (or weight required to neet label volume) which gives a 95% 

probability of meeting the label weight/volume without excessive giveaway. 

Set the target weight initially based on prior experience standard 

deviation for the package size being filled, then adjust the target weight 

if needed based on the current run standard deviation. When packaging 

liquids, the density of the liquid must be routinely checked and taken into 

consideration when setting the target fill weight. 
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APPENDIX 12 

DU PONT LOT NUMBERING SYSTEM 

Du Pont products produced by a contractor must have both a "formulation date" 

and batch number as shown below: 

Formulation Date: mm/yy 

I I 
I I — > year 
I — > month of year produced 

Batch Number: T — mmddyy — xxx 

I I 1 

I 1 ]—-> batch number by contractor 

I I—-> month, day, year of production 

I-—> Contractor site code specified by Ou Pont 
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APPF-NDIX TIT 30. 

PLANT INVENTORY SUMMARY 

PRODUCT: PLANT: 

DAYS OPER. 

APPROVED: 

DATE 

PLT. MGR. 

COSI SHEET 1. 

FINISHED PRODUCT 

RAW MATERIALS 

PACKAGING MATERIALS 

-

UNIT 

STOCK 

LASTREPORT 

. 

STOCK 

LAST REPORT 

RECEIPTS 

' 

RECEIPTS 

SHIPMENTS 

SHIPMENTS 

rHEORETICAL 

CONSUMPTION 

1 

ACTUAL 

CONSUMPTION 

ACTUAL 

CONSUMPTION 

THEORETICAL 

CONSUMPTION 

VAR 

VARIANCE 

• 1 

PRODUCTION 

STOCK 

THIS REPORT 

STOCK 

THIS REPORT 
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APPENDIX 4 

snnMi.'''aaB:. 

DETAIL OF RECEIPTS 

Carpalsz: 
STOCK LOCAllOH MONTH 

1 Receiver j I Pkq. j IJ1T'̂ <>̂  i-.f Ouantitv Received 
Date 1 N'lrrter 1 Product j Size j Packaees .Gooi-i 1 Damage: 

1 1 1 1 " 1 1 

1 1 " 

1 1 1 I I - I 
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APPENDIX S 

DETAIL OF SHIPMENTS 

32. 

Ca.'TpalCT 

STOCK LOCATION MONTH 

Ship 1 Du Pont Order | | Pkg. j No. Cases | Customer & 
Date j Number j Product j Size | and/or Drums| D e s t i n a t i o n 

, 1 1 I I I 

1 I - l 

I -1 1 I I 
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COMMENTS: 

( 

i o . 

APPENDIX 6 

r MATERIAL AND SUPPLIES 
RECEIVED 

OATE or RECEIPT: 

VENDOR: 

CARRIER: TRUCK/TRAILER NO, 

BILL OF LADING NO. 

PACXAOES 
NU.MBERAND KIND 

( 

' 

OUAKTm- DESCR3TPI0N OF ARTICLES RECEIVED WEIGHTS CONDITION; 

CHECKED BY: 
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APPENDIX 7 
E x h i b i t I 
Instruct ions by Facsimile 

3 4 . A , B , C , D , E , F 

T. N. Kirchner 
F. W. Voss 
(Plant Contract Administrator) 
(Marketing-Product Coordinator) 

Date 

SHIPPING ORDER/BILL OF LADING INSTRUCTIONS 

Dear 

The Sales Service Center of the Agricultural Products Department will fax 
or phone shipping orders to you in advance of a shipment. If fax'd, you will 
receive the order in a prescribed format. Attached Exhibit A defines each 
item on the order; Exhibit B illustrates the format of the order. 

For all shipments, please prepare the 6-part Bill of Lading Form AG-363 
as outlined in Exhibit C attached. The portions of the B/L dealing with 
quantity and the various weights must not be filled in until the trailer is 
actually loaded and the quantities verified by the shipping supervisor. Due 
to the varying sizes of trailers, it may not be possible to load the precise 
quantity specified on the order. In such cases, the shipping order should 
have the quantity adjusted and the Wilmington Product Coordinator in the Sales 
Service Center, Wilmington (who placed the order) must be notified by fax or 
phone. 
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54 ..̂  

Shipping Order/Bill of Lading Instructions 
Page 2 

Please distribute the Bills of Lading copies as 
follows: 

Original #1 - To the production clerk at our 
plant Belle, WV, La Porte, TX or Mobile, AL 
responsible for the production 
and/or packing campaign. 

#2 - Carrier's copy 

#3 - (Packing List) Affix to last 
packed unit put on the trailer. 

*4 - Financial Services Division (FSD)* 
To same address (envelope) as #6/ 
along with original monthly stock 
report. 

#5 - Warehouse - Retain for your files. 

#6 - E. I. du Pont de Nemours & Co., Inc.* 
Agricultural Products Department 
Sales Service Center 
Barley Mill Plaza, Bldg. 38 2-122 
Wilmington, DE 19898 
Attn: Stock Records Clerk 

Attached Exhibit D provides important specific in
formation for Bill of Lading preparation. 

Please call if you have any questions. 

Product Coordinator 

(302) 992-60 

Use preaddressed envelope AG-764 available fron 
above named Product Coordinator. 
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Exhibit A 24. B 

Page 1 

OFF-LINE WAREHOUSES WITHOUT TWX EQUIPMENT 

EXHIBIT A - SHIPPING INSTRUCTIONS 

1. PRINT DATE: Date Order was transmitted 

2. DOC CTRL NR: Assigned by the "System." Use this number along 
with MOS Order Number for reference (will be 
sequential for your location) 

3. PAGE: Page Number 

4. DU PONT ORD NR: Du Pont Order Number assigned by the "System." 
(Will not always be sequential) 

5. ORD TYPE: Type of order, i.e., regular, intradepartmental, 

sample, customer return goods order, etc. 

6. ORD DATE: Date order was placed 

7. REQST SHIP DATE: Requested ship date 

8. CSR: Customer Service Specialist in Wilmington 

responsible for order 
9. DOC STATUS: Is document an Original. Order, Alteration, Cancel

lation, or Retransmission? 

10. S^G: Significance of schedule ship date, i.e., Ship on 
requested date, ship week of the date, customer 
pick up, etc. 

11. CPO: Customer purchase order number 
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34.C 

Exhibit A 

PAGE 2 

12. SHIP TO: Ship to name and address 

13. CARR: Carrier name for shipment when specified by customer 
Otherwise, will be blank, and shipping point must 
fill in carrier. 

14. FRT TERMS: Prepaid or Collect 

15. SPECIAL INSTRUCTIONS: Instructions to be followed by ship point, 
freight forwarder and general comments. 

IMPORTANT: All Special Instructions 

should be read and followed. 

15. NET LBS OR GALLONS: 

17. CTNR TYPE: Carton, drums, etc 

18. CTNR DSC: Carton 8-3 lb each 

19. PROD: and NAME: Mnemonic code and registered name of product. 

20. INVTRY CAT: Inventory category code, i.e., standard material, 

off-quality material, etc. 
21. TOTAL PAGES PRINTED IS: Total number of pages to the order and 

bill of lading. 

22. ORDER QUANTITY: Per case or drum 
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Mr.no 1N.?7RIJC7-DO NGT r u i P E I I'lJPDHT D ^ NCMOUF.r-FOFl^lMJF-QiJT U ' ! - (jfU.Y pr. 1 ' ^ J 
/Js lO/OV.-'Cf) (T: MOO,:'. ( |> O r ' l G I N A L w H ( T ' 

10.-' ' j i/S.:> £-HIP OiV SCHCDULCD DATt! / ^ - AVI,/?*. 1 1 'V? 3 4 . 

^RRILP X>;v>: H NJ! ! l . -?? i76 ( j ^ l ' 

60A114000 BLYTHEVILLE,AR 
(jt 

L" I DU POfJT DE; NEIhOURS i- CO INC NFL EX.TPA90DF 
AG PRODUCTS DCPARThENT (frj 
C/0 A & 1 UAREHOUSE: INC ^-^ PREPAID /fV, 
3183 TRANQUILITY DPIvL FMIS ^^ 
hCHPHIS , TN 38116 P.O. BOX 89*4 

UILMINGTON DE 1 ?e-?9 
CUST NR: 00144237 

L I LU POHT DF NcIMatTl-lS t CO INC WL 
AGr PRODUCTS DEPART HfNT 
C.'Ti A i l WAREHDUrt INC 
31 S3 TRANQUILITY DRIVE 
MEMPHIS , TN 38116 

43990a000 

(JT) ® (ft). 
<TO-j BAG UEFD KILLING COMPOUND, N. 0.1. B. N. 40430.0 40w0.0 025P 01 

^•25 L& BAG EXTRA90DF 5113 CAT: FOO LB 

LB NET 
'EXTRAZINE' 90DF HERBICIDE 

e> \ ^ ' 1600 40430 
SPECIAL INSTRUCTIONS 
LN:00 PALLETIZE AND STRETCH URAP 

Exhibit B 
FAX 

END END END END END TOTAL PAGES PRINTED I S 1 END END END END END 
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" ( CI rvt fl 

STRAIGHT BILL OF LADING 
SHORT FORM—ORIGINAL—NOT NEGOTIABLE 

CA^Ricn'S NO. 

EXHIBIT C 34 .E 

HO/DAY/YR OF SHU'. CARRIER'S FL'LL NA.VE 

IF FURNIS:->£D O.N ORDER 

nr r ' i i • r i , 

AT SHIP POINT 
CITY & STATE 

5<'Cyct 

. - rom E. I. O U P O N T DE N E M O U B S ft C O M P A N Y ( I N C ) 
»e ACRlCUlTUXAL PaOOUCTS OCPAOTMEHT 

CONSIGNED TO 

SHIP TO NA.ME'6. ADDRESS 

(PLACE "X" IN APPROPRIATE BOX) 

SMIPPER-S 
1 0 NO 

K D U P S ^ ^ ^ O S T NU-NE! 
(9 DIGITS) 

R 

FMIS FREICHT 
BOX 8964 
WILMINGTON, OE 19899 

VEHICLE o n C * n INITIAL & NO 

II ICAM C- . * ' .M H i . . * Ip-l • l . l « < i ; 

I- l : - . » i - 1 0 8! . : • ( I ' . ! ' ; •.-. - . : ' r * . " 

.fc. ...c.|.*4.ai ••*•.' • : ! ; s- »=: M*I": ; t 
j e c r u s • ! • . ; . • . : ' ! • . • • • . . ! »- - . .> . IJ 
» k i ' j i w ^ u . - ^ '»t l ' l . c . i : ' i * * ' . : . ^ * * * 
r iot(. . .41 SOI IH SA'i c >»v . s ; 

CHECK ONE 
P 9 p COLLECT BLTVEnS P.U 

0 

SHiS'FEa 
w LOAD 

CC:.Sia.-;£E 

&..etcj: lo s^su).. 7 ol ( = - ; - c - i i * u j . .^,z r t • Q* 
t t c . . ^ .11.-I ,*<.fl-»t«i .1 lo b* s , . . r t i IO m . c r - & . 6 ' n 
v i n o . i ' . c c k . O" T.^ .co-* -^" . ' IP. Ct^n'^-Q. ».*. ' I ; * 

I r i f Ci .* . . - » i . . *.o". ^ j * . n . f t o* 1 ^ * » . . ; — . ' : 

t • DU PONT SI Neuow«> > CO 

($.?-.••-.# a* C 6 - , ; • ' 

Muwt i . IT rr .c or . . c x . c l 
HM Of SCOI'TIOK AND eui t»ncATie« 

l*«0»t> twWWC KAMt »»0 CLAU »t» » WK ITJ !»'» 
• ' i - . : i - -<:< i^s>l ]>! .£x i . i idwia N j i i~ . : i .6 iAc i5 ' 'xA l iN.cEidMi i . lL .vu<Ai . i 

I . - > '«J ' C I S C ' 

TOTAL o u . N n r r 
(WClCMT. VOLUMI. 

GAUOWS. t T C l 

« I I C M T 
i s u i j f r r TO 
a 3 " i ( C T i a * i i 

BU 'ONT 
COuv 
CCS( 

( S E E ! REVERiS SID >.si:*e.=( L<ouc x c s CCUSV;SIIBI.I LCWC M . i t u I H T L H U I 

FOR c- j 1221 X NAM:) 
. :s ; . . ' . . : . -^£-- . i& ' . ' t P i s ' ^ c i L-CW-O N. ; S . i v i . m m i i i a > r i i i i i , . l l L . u » . e m i a i . . s . 

I NET PH 
a . |Vl.-:>.^..OS M l 3 . ^ P « ^ . / I O L . ri.AVM.B..C tAkE Wl :CHT) 

•sen 'LAMM.BLC^e..: w - . r ^ 

: o & > i u C • x C S ' x . T t CCU.C. ' i ,C LIOL' IC • O I S ^ S 9 N . ; r B ] 

>CST.C:£t M . T [ « a ( . c * i v | C B M - C X ' I I - O 

' . . • •SL >:...'T.CN es><e.;sT.(L£ 4.e;.'ic UN • 

sjirrccf ..c.-; : s i O i T u s 4 01.Mv:,.. . ; : sc* i B IU n c ; 

: > a e . M . T I . C $ T C 4 C I.CUI£ N O S IMiTnOWTi •• C T C L S N O M O N I I A O I S O N B U N i r t r 

« - t f s l »e . j ' -Cs r..MM.Bi.C;.C;pD UN iJO" 

•c>iCjLT.jB.k i N u ; * c « t N 01B N. i e u « 

•tTe TCVCTprTDD- AGa'C-,^rba«t. 'UMCtCDES MOiaM.OYNfB rf«MLiC;;fO 

TOir DESCKlfiTUN • e B < . : i T w i i < L ' U N C O C S N O I B N i a u « 

UTTRTTTCEST C ^ I M i C K S NC IB H 

N i c 3 « i i i ' N c e ; M i > c u N 0 N O I B N 

CLC.NiNC CSM.CUNO LClUfi N O I B N 

' C a < ; . - L * u a ' ( . i N « ( C T i C « < N O I B N OT~f • T I - . S i « u i o 

PLACARDS OFFERED T.E.G. ATTACHED 
DO NOT SHIP OR STORE WPTH FOOOSTUFFS 

K I H COHaCNEE ANO SMIPPEirS U S E O N t r ; .• > v - : L-\ '; 
THIS SHIIWCNTCONSISTS OF-THE F O U J O W I N G NAMED PnOOUCTS ANO iP>ACKACESr 

MO. OF PAcmcES (PACKAGE S I Z E ) ( P R O D U C T NAME) 

EXAMPLE: 8 7 5 1 2 x 4 LB CASES "KAIWEX" WEED KILLER 

. « e i l c i N * n c » . « « a < i C " r . a « . > i 3 U N 
l S A i u O > wtONiC . t CO»«lCT h f j I C ^ 

J i > f M > « A l i a N « > > . 4 | . S T | M i M S ' C ' N 
3* I O U i . « « N l i C l i i i * M O M t P f C O . 

; r o . c a f l « ( N i 

rmChaitCJu.OKttsDter .-. 
O f l C M M n t E & a ^ or 

»wii« all tOctt»->v» .•'-'.'-
- USAOIBiaa-TBTS:^ 

GROSS PRODUCT WEIGHT XQTAL WT,. FROM ABO' 
PALLET WEIGHT VT1.T. TM 
GROSS SHIPPING WEIGHT _ .F I I iL IN 
(CROSS PflOO WGT • PALLET WGT | 

• T N . . « i . t . . . H . ' . . . I I . . 'i ^ . ^ . . * . . . « . . . . . . tM«* . . . M . . . . . . m . . . m t m ^ I H B . . . 

M . ^ . . . M i l . * . - ! » . . . r — . . - . ' . O . » ^ - . y I . . » . , . . i ^ ^ M ' . . . . • w i l y 

E. L du Pont de Nctnours & Company, S^iipper 
P.T _SHOU_SICMlimE 
P«nii»«.nipo«i.««w«»»a»w»oi»»»ipp«'. PLATTE CHEMICAL CO. 

P. 0 . BOX SI56 GREENVILLE, MISSISSIPPI 

OAI t Sr«»MeMl PICKED U P 

FILL IN 
C B l v E R S ' U L L NAAI t 

OBTAIN DRIVER'S SIGNATURE 

n p « i 
CARRIER'S FULL NAME. 

i r A o a i r e . ' 
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EXHIBIT C (2) 3 4 . F 

M i l fOL.LL» .•:».•• J .-. A ' ; ,'.L^•IIAl3CTlC/^w LloTI.'JG •• I'-L W-y,- CwM'-'OMLY bHi^'PLD C'.-'VM JOI:--.-i /M-J THEtH 
connEi>?ONCir-iG o u P O M T cowf-yiooiTY COOQ: " V . - : ! : ' : ! ! r.(£f:c:;5CM".£ T H E P R O P E R EiLL o^ i.Ai)!'-!'.-. r ;E i ' :n i?TiONS 
SHO'/VM ON THE FACE OF THIS BILL OF LADING FOr'' 'JO?.ir.tOO' T i t ' j TOT LISTED HERE REFER TO THE P.Ju:.iC '.VARDIOUSE 
MANUAL o n COt-;TACT THE ORDERING OFFICE FOM THU PROrr.P DESCRIPTION. 

OU PiJNl 
COMi-JdCiIV 

cnoE 

lEO 

160 

190 

les 
190 

6 

15C 

ISO 

160 

160 

160 

3 0 

7 

ICC 

100 

100 

100 

100 

. 3 0 • 

30 

160 

160 

16C 

160 

ISO 

160 

160 

160 

120 

160 

100 

100 

160 

160 

160 

160 

160 

100 

. 100 

11 

C(JI.:-JnC-lTT NAMc 

A : I - / ' H t -b i c i t J " 

A' i i i ( ia :e" X- r : i vv .wd 
& Brusn K i i i c 

A - a n a l o s c n o d e 1.9 EC 

Assna Technical 

A $ a - a XL i.-sec!ieiee 0 6 6 EC 

A j n n a H ? lnsoc:ic:t!<s 1 9 E C 
(Bi l l - . ) 

A s s ' j r e ' H^r&ic ide 

A i f K i n o Tccnnica l 

At.-a:ir>e 4 L H « o i c i d e 

A U u i n e e o w Hero i c ide 

A i r a r r e » DF Her& 'e iae 

A s s d ' i r Insect ic ide 
73-'3 Tscn r i ca l 

A i C t f n n 5 Inaacn&de 
7a*s Tecnnicai 

BenlaTB" FvingtcJC* 

Ber. iarB' P t w j r»j .nsic id« 

e e n i a t e ' 75C Fung ic ide 

e e n o j n y l 50 W 

e e . i o m y l Tecnnieal 

S idnn e insac i i c ide 

e i c r . n inMC!!e:ee Tecnn iea l 

e iAt iex Teennicai 

Biace-t SOW h e r u i c i d u 

e i a d e i SOOF Hm^bicide 

B lade * ' L Hera ie ide 

S iadex A . Herb ic ide . B u l k 

B laz ine 4 L Herb tc ide 

e iaz ine 80V/ He r f i i c i de 

Bromac i i Technica l 

Bu ty l Ur«a. Seconda ry 

C a n o p y - Her f t ic ido 

Carbendaz jm C o m p o s i t i o n 

Car tMndaz im Teet in ica l 

O n c n TecMt ical 

C i n c n Tec H e n t i c i d e 

O a s M ' H e r b i b d e . 

Conques t 4 L H o r o i c i d e 

C o n u u e M SOOF H o f b i e i d e 

CMrza ie ' M.a Fync; ic jce 

Dtrtsene* 75 ^ ' . i n g u u i t 

C.-cliuip-.ucoVl C t i l q n d e 

CuPonr 
COMWCClTt 

COOE 

160 

30 

160 

160 

ISO 

160 

IBS 

160 

160 

160 

20 

160 

160 

160 

160 

163 

160 

160 

160 

160 

160 

160 

160 

160 

6 

16 

19 

160 

160 

160 

160 

160 

160 

160 

160 

10S 

IOC 

170 

100 

170 

too 

CU Pcnr 
couMonnv 

CJ'J.-i'jOiry w a E 

Ciur-jR T - i c - n i c V 

EP f i Tecr-.r.rcai 

Escor t " H * : t : c i < » 

E i l r a ^ n e J-u Herb ic ide 

E x l r a i i r e X D F Herbic ide 

Finesse *'•• Herb ic ide 

Ga.'doi>a ; r , s3a i c i4e lact-Jucal 

Gemini-^^^ Herb ic ide 

Glean • He rb i c i de 

Ha ina jn - , ' v Herb ic ide 

2ff!» He>ac:r .one L iqu id 

H w a i i n a r e Tecnnieal 

Hyvar * L C t r u s Herb ic ide 

H / v a r " X Mer t i c i f l e 

Hyva . ' *a . : .Here . -£ idB 

Hyva r - X-L He»!;icid8 B-jlk 

K i rwe-x • Herb ic ide 

K « n i t e * 5 ' . i n C o n t r o l A g e n t 

K r e n i l e ' S Brusn Con t ro l Agen t 

Kreni te * Tecnntca l 

Krovar* 1 H e r b i c d e 

(Oovar* l i r jaroiCidB 

K r e v e r ' C = " ' J Herb ic ide 

K rcva r • Teennica i 

• Lannate insect ic ide iRO-Sd KUO O M I 

* Lannate L inssct ie ide r n s - i s o n OU] 

COCE 

170 

lOS 

6 

6 

120 

6 

16 

6 

21 

160 

18 

180 

9 

9 

to 

12 

21 

190 

190 

190 

8 

185 

183 

160 
* L a n n a t e ' LV insect ic ide ino-ss Ooi OMi ^ 

L e » o n e ' S ^ " ' Herbic ide 

Le«en« .^. Herb ic ide 

SO^n L in t i rsn ComeosMion 

Linucen Test in icai 

50<« L i n u r o n HdfOicida 

Lorax t^«'Dielde 

Lorax O F ' " Herb ic ide 

Leros L K e r b i o d e 

M a n » t i - Plowabie F u n s i c i d * 
W i O Z inc 

M a n t a t ^ F , j i 9 ie ioe 

Mnnza ie ' • jngic id.5 
(Water S " anutnis Only) 

Monzate Z F<jne>c^e 

M a r c a t « : Fungic ide 
(W.-itef S " f ^ n n i s Only) 

Uanra t - - 2 v r Funqic ia i t 

160 

100 

100 

170 

160 

160 

160 

160 

2 0 

2 0 

185 

183 

185 

. 17 

CvJMVCti'Tf K.1VE 

h'UJizali.. 210 Fun^'Cir i ' ! 
(•/; i ' .:r Sr<irrr.cn;s OnSyi 

i>'ftnzat.-i 200 Fiewabl ' j 
Fung ic id i : 

Uc t t i c iny l CofPpnsit isn 

* Wutt iomyl reehnica l ifiO SC Kns c-

N v b o T n Technica l 

NuOnn T- jchr .ca l 

Nudr in 1.8 Insec!ir. id4 Sc lu l i on 

• Mudr in 90 lns«CticiOO Ss lu t i cn 
(RC-SO Kilo DM; 

Nustar Fungic idv 

Oust Ht rb ic idQ 

Oxarnyl Technical * t 

Pay-OH insect ic ide 2.S EC 

Phoscr in ins^etJcide 

* Phosdr in i C T.VS Insect ic ide 
IRO-AII PH{S 10 lOS. or M s r e l 

• Pncsdr in <EC Inaeet ic ide 
| f iC.^J I PkCS :C lbs. Or Mors) 

* Ph«sdr in iP^a Insect ic ide 
(nC-A<l P K C S 10 ibs. or Mora) 

Pu r tC f t ^ Funf l ic ide 

Pyrdr in To&*inieal 

Py ronn <: ULV Insect ic ide 

P-/rs!nr: 2 i EC InsesSdee 

Py rd r in 2 J CC Insec^e ide tBu i in 

fiacon tnsoct ieioe Tecnnieal 

Savev™ Wltleioo 

S i n c a r ' Herb ic ide 

S u r t o c a m WK 

Te lar ' * ' Herbkr ide 

t e r s a n ' i S 9 i Turf Fungic ide 

Te rsan" LSS Tur t Fungic ide 

Tersan'-" LSR Tur< Funs ie ide 
(Water Shipments Oi:lv) 

T u o e r s a n ' Herb ic ide 

T u p e n a n -' 70 Herb ic ide 

Velpar - H e r b i d d a 

Ve lpar K3 Herbic ide 

Veloar L Herb ic ide 

V * ! p ^ RP Herb ic ide 

Vendsx 50 'MP Mlbc ide 

v-.Hid<tA I L MUic ide 

V T I I I : « A TiK.t iHcal 

V- . i i aJ j ' L 
l i te. ' j i i t icicc M n m a l ^ t d o 

• corj;.<ic-Dir:c2 M.iviriG - P S P O R T A B L ^ CJAI ' IT IT IES- V U S T 5% S ; - ' IOICATCC BY PLACIMG T H E LET""£=.S -RO :N n-tt K M COLUM.*; 
PPtCtDi.*..;-. Tr-C COfN-JOC-iTY DESCR-l'T.Ofj I f tflCn/IOUAL P i : - i ' j r S ARE LESS THAN INDICATED C'J.">iT:r.-. C'Z ,»i-'57 ENTER "RD 
III TH" HM C'JLUMfi 
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35 . A , B , C , D , E , F 
" " ' • • " " " cc : T. N. K i rchner 

F. W. Voss 
Product Coord ina to r 

,,."...'-•,"...-..• P lant Cont rac t A d m i n i s t r a t o r 
E. I. DU P O N T D E N E M O U R S & C O M P A N Y 

i . . « o . . o . . . t o 

WALKER'S MILL . BAPLET MILL PLAZA 

WiLMiNCTON. DELAWARE 19898 

AGRICULTURAL PRODUCTS DEPARTMENT 

Date 
APPENDl.X -

E.xhibit II 
Instructions by TWX 

SHIPPING ORDER/BILL OF LADING INSTRUCTIONS 
(PRODUCT NAME) 

Dear 

The Customer Service Center of Agricultural Products Department will 
TWX or phone shipping orders to you in advance of a shipment. If TWXd, 
you will receive the order in a prescribed format. Attached Exhibit A 
defines each item on the order; Exhibit B illustrates the format of the 
order. 

For all shipments, please prepare the 6-part Bill of Lading Form 
AG-363 as outlined in Exhibit C attached. The portions of the B/L dealing 
with quantity and the various weights must not be filled in until the 
trailer is actually loaded and the quantities verified by the shipping 
supervisor. Due to the varying sizes of trailers, it may not be possible 
to load the precise quantity specified on the order. In such cases the 
shipping order should have the quantity adjusted and the Wilmington 
Product Coordinator (who placed the order) in the Customer Service Center, 
Wilmington must be notified by TWX or phone. 

•246c 
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55. A 

Shipping Order/Bill of Lading Instructions 
Page 2 

Please distribute the Bills of Lading copies as 
follows: 

Original #1 - To the production cler)t at our 
plant Belle, WV, La Porte, TX or Mobile, AL 
responsible for the production 
and/or packing campaign. 

#2 - Carrier's copy 

#3 - (Packing List) Affix to last 
packed unit put on the trailer. 

14 - Financial Services Division (FSD)* 
To same address (envelope) as #6, 
along with original monthly stock 
report. 

#5 - Warehouse - Retain for your files. 

#6 - E. I. du Pont de Nemours & Co./ Inc.* 
Agricultural Products Department 
Sales Service Center 
Barley Mill Plaza, Bldg. 38 2-122 
Wilmington, D£ 19898 
Attn: Stock Records Clerk 

Attached Exhibit D provides important specific in
formation for Bill of Lading preparation. 

Please call if you have any questions. 

Product Coordinator 

(302) 992-60 

* Use preaddressed envelope AG-764 available from 
above named Product Coordinator. 
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EXHIBIT A 
PAGE 1 3 5 , B 

" O F F - L I N E - TWX WAREHOUSES" 
i: 

EXHIBIT A — SHIPPING INSTRUCTIONS 

1. PRINT DATE: Date order was transmitted 

2. DOC CTRL NR: Assigned by the "System". Use this nvunber along , 
with MOS Order Number for reference (will be 
sequential for your location) 

3. PAGE: Page Number 

4. DU PONT ORD NR: Du Pont Order Number assigned by the "System".. 
(Will not always be sequential} 

5. ORD TYPE; Type of order, i.e. regular, intradepartmental, 

•ample, customer return goods order, etc. 

6. ORP DATE; Date order was placed 

7. EXP PACK DATE: (On Export Orders Only) 

8. REQST SHIP DATE; Requested ship date 

9. , SCHED SHIP DATE; Defaults to requested ship date unless changed 
by Customer Service Specialist. 

10. CSR; Customer Service Specialist in Wilmington responsible for 
order. 

11. DOC STATUS; Xs document an Original Order, Alteration, Cancel
lation, or Retransmission? 

12. SIG; Significance of schedule ship date, i.e. Ship on requested 

date, ship week of the date, customer pick up, etc. 

13. CPO; Customer purchase order number. 

14. SHIP TO: Ship to name and address. 
15. CARR: Carrier name for shipment when specified by customer. 

Otherwise, will be blank, ond nhipping point munt fill 
in carrier. 

16. DLVRY INST: Delivery instructions as specified by the customer, 
I.e. deliver before 3i00 P.M., call before delivery, 
etc. 

17. PRT_TERMSj Prepaid pr collect 

18. ROUTI Routing Instructions for carrier. 

19. SPECIAL INSTRUCTIONS; Instructions to be.followed by ship point, 
freight forwarder and general commcnt.s. 
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EXHIBIT A 
PAPE 2 

55.C 

IMPORTANT; All Special Instructions 
should be read and followed. 

20. Line Item Number (s) 

21. NET LBS. OR GALLONS 

22. CTNR TYP: Carton, drums, etc. 

23. CTNR DSC: Carton 8-3 LB each 

24. PROD: and NAME: Mnemonic code and registered name of product. 

25. IKVTRY CAT: Inventory category code i.e. standard material, 
off quality material, etc. 

26. TOTAL PAGES PRINTED IS; Total number of pages to the order and 
bill of lading. 
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fcjf.rtitjir a 

0 © 
TIME: M -G? PRINT DATE: 09/i0/e4 DOC CTRL NR: A-̂ oi-̂  

&U F-ONT DE NEMOURS & CO FOR DU TONT U5E: ONLY _. TAGE: lQ? 

0 3 . 1 

•liir-IING IN5TRUCTH3W5 DUFT)NT ORD NR: C?MBG03E)GG^ OR? TYPE: A ^ 
' EXP FXC "^^ — ^ • 

•cr SHIF DATE: 0 9 / 1 1 / 8 4 0 ) 

l.)FT)N-
iRD ^TE: 09/10/B4Gy EXP FACK D A T E : © ^^REC5T SHIP T H T E . '^•'^•/'I 1/!?.i)(r) 

CSR: HU1&5^ nClC STATUS: ORIii I I ' M L Q " 
iV SHIP ON REQUESTED I)ATE(a) CPO: 30721 ® 

HIP TO: • --. 
ISE CO 2NC • ROPERT SH^ 
515 E 29TH ST NORTH 
ICHITA KS 67219 

DUNTY: SEDGWICK 
* DU PONT TRADEMARK 

FRT TERMS: PREPAID® ARR : . © ^_ 
LVRY IMST:Qp ROUT: f j f j) 

S P E C I A L I N S T F : U C T J 0 N S * 
IIS TEST COMPLETED BY R.ORLANDO (7a> 

1 CTY: 2 4 . 0 0 L U © NQ. CTNRS: l ( i ^ CTNR TYP: CTN CTNR CD: 003R 
) PROD: DUST 7^-s . \m^^^ . , ^ ^ ^ ^ . ^ ^ « _ , . ^/S'rN 
NAME: 'DUST* HERBICIDE J ^ i i ^ 

INVTRY CAT INVTRY RES 
FOO 

CTNR DSC: CS 8-3LB/2J 

! f: 9 6 . 0 0 LlfSv) NO. CTNRS: 
) . ..OD: BENL ^—^ ">-— 
NAME: 'BENLATE* FUNGICIDE 

INVTRY CAT INVTRY RES 
FOO 

.1® 
Q^ 

w I n r » I 1 r • w i n i . i iir> w « ^ . v 

CTNR DSC: CS 6 - 2 LB ^ J ) 

^ END END END END TOTAL PACES PRINTED I S END END END END END 
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S T R A I G H T B I L L O F L A D I N G 

S H O R T F O R M — O R I G I N A L — N O T N E G O T I A B L E 

R E C E i v t D s u R i P C ! IO i n c r - . v . . ••• ' • " • • ' • ' " • " - "• "'••'•-• '>•• ' • • - '•^•'- <•' " - • •••••' ' • ' ' "•'•. U " o U ..!• '••; 

DATE 

C*RRIE«-S NO. AO-J63 Rv.-. S-C 

EXHIBIT C 55 .1 ; 

MO/DAV/YR OF S H I P . 

r . A i i i i i C i . 

CARRIER'S FULL NA.^E 

CUSTOMfP C">-tM >iC 

I F FURNISHED ON ORDER AT SHIP POINT 
CITY & STATE 

S.-P COOE 

From E. I. OU PONT DE NEMOURS & COMPANY (INC.) 
SO AGRICULTURAL PRODUCTS OCPARTMCMT 

CONSIGNED TO 

SHIP TO NA.ME & ADDRESS 

(PLACE " X " IN APPROPRIATE BOX) 

JSMIPPER-SWDU P O T T ( ? R J C T NUMBER 
I'O.HO ^ ( 9 D I G I T S ) 

II P. .p. t< 1 . . . f . . . g . l Bil i t Te 

FMIS FREIGHT 

BOX 8964 

WILMINGTON, DE 19899 

VEHICLE on CAR INITIAL & NO 

0 iO»!" C"«»;ii • • ; . . ' i . i i t . i . i i ; 
. . . u l 0* i"l .«.o|a*i •'_ . | » n . i* i : i ; e* 
I.I s . i>. | . 10 ei «:• i i : i ! i ^ ; i;: ; i . - i 
n*»cuii: 10" i * > t ; -* ! , ' . * ' •* : . I l l ; • 

K c m i l . r ) f « .<».•••. .I . • : » . i . 
. . ; u i . i ^ c i ) .1. Tl̂  I C M ; * t..\-,K«'A 
u m c w u i o . i.( o .n 01 s.uMM^-

CHECK ONE 

T 
COLLECT 

O 

BUVERS P.U • 
SHIPPED 

. LOAD 
CONSIC'^EE 
^UNLOAD 

&.s. r : ' 10 5*::.C'. .* oi c v z ' A - t a- .a;.<«3i» t - p* 
i .a . . f If 111'* UI.0-.T.11, (e b* r» - . . . »e i t w . t © - v c * w 
>.:.iOi.i . .CO.. ! * 0 - 1 1 . to ' i« .7-0 ' n*. t y vQ-o. »n i . - , ^ 
inc lo .o* .^9 , ; j i f - > . . ' : 

T h . C l . . . l A n «oi w i . f 0 . . . f . 01 1..1 m . ; ™ . . : 
« V.O.. fl..-!.--. o* *'..g—. • - € . - 5** . ' I . - " ,• c r . . * ; n 

C. 1 PU >ONT P I H I HOURS A CO 

(S. f l - r . . ' t Qi Ca - i . j - 3 * 

MUMacM BV r r » c o« PACKACC 

ftAa 

(SEE 

FOR 

IS££ 
FOR 
OF / 

DHU'W 

REVER 

SHIPPI 

REVER 
DESTRT 
RTlCLt 

CAATON 

; E SID 

CG NAM 

Se. &UL 

PTIOK" 

SJ 

HM 

• 

:) 

-

n t O i m o a AND O A M i n C A T I O l i 
( M e M * t K l M l i r a KAMI AMD CLASI K A •« C M 1T1.101) 

ItCuiC u ^ 37B« .O lSC* -

U.H CTiClDt LIOUIS. H O S . COUBUS'iBLE I.«UID. MA t n ] gm . INC i 

m l v o . » m a i AOISOM t M. t ' * l 

: , ; i^>NO...CStaCIi; .-S > IS :4 : ;0 ( . L I O W O . n o S . l t n . a . P m o i m I T l I H t i . fLA . 'U .avC LIOUIO. 
•J " r a t . c i s c N 

e i e H L 3 R 0 . c r r n C N I O H I O I . co»ROswf M . T I A U I . U N i r c i 

11C--1 u * J7« . • r i s c N 

e . s B " » . i i • tST i c i o t »3-.iO H C S i M i T - o u Y i i r o i s o H a. UH } r s r 

• "CSSS B UN »?)» 
»» . .« " ' »6 iC l .< .w . i 1H3IS0MCUS M O S . ( 0 » . i « » l . l > . M t 7 - . M 0 i . i . H » > « M * a i . i l i O U i O 
•CISC' , a UN i»»r 

f - . N C L SOIUTIOH r K U M a B L I l « U » UN l i r e 

s a C M i c m o s p . ) . T i eow«cuNO L i o u a • O U O N B N . j r n 

•CSTiDCI w A t i B a i a c n v c OBM-C M. ; } - 0 

ET-»MCi tC .OTOH C9US'J«1>BlI UOUlC UN HJO 

iNStCTiCCI LOJiO N O S I C S H I A I N S 0 > . M i a i • O I S O N B H . n u 

C A S B A o " ! t S T C i o C LCUlS N O S I H C T N O U U M e - r c lOMtuNONC. tOiSOH s UN |7J> 

'TcSSC SO.UTION f o w u M i J L O U I O UN i ] o r 

•CAiCULTua.1 HSICTCiOC H O I B N L O W S 

' c a i C ' j . TuAAi ruNOCiSE s. N 0 1 a N . O T N I P T M . N L C U Q 

• C a i c j i t u H A t . r uNB lcO tS N O i B N LOUS 

C » t M < A i s M O I B N 

• c e s « i i i . i » o c o > « . o u N O N o i B N 

ClIAMiNOCO'l^JUNOLiOWC H O I B N 

ASPICULtUHAl. X S l C T C a C H O l B N O T X B TNAN l a u e 

TOTAL OUAHTITT 
I W U C H T . l i o u n i i . 

G.LLOHS. n c i 

(UET P H 

TARE wt 

I tUBJICTTO 
CDi ta tcnDH) 

s 
leuT) 

o u r a K T 
COUM. 
c o s t 

r 

• 

t 

10 

I I 

\ t 

% 
l< 

17 

IC 

M 

ITO 

i s t 

IB 

IB 

»• 

ISO 

IBS 

IBS 

•is 

I t o 

IBO 

l i s 

PLACARDS O f FEREO T.E.G. ATTACHED 

DO NOT SHIP OR STORE WTTH FOODSTUFFS 

FOR CONSIGNEE ANO SNIPPER S USE ONUr 

' T W S SMIPWENTCONSISTS OF THE FOLLOWIMG NAMED PHQOUCTS AMD PACKAGES: 

WO. OF PACKAGES (PACKAGE SIZE) (PRODUCT NAME) ••«•••••• 

EXAMPLE-. 875 12 x A LB CASES "KARMEX" WEED KILLER l*»^»«>«**g 

I MSC*<*<K)N ANO IHCCMt « 0 < A r i e ON 
\ B i i i o t LAOMC AHf COHHf c r l uB j tCT 

y > l l » . l C A l l O N B . 1 > l l A S 1 i N N H I S T I O M 
m BOUTNaHN ««tlGMWC ANO MSMCTHM 

; tOAaiUu<Ni 

Fw CMEinCAL QtfRCINCr 

cia CMorn«cc-o«r « 
((00) 424.000 nuiFiw) . 

. WaMngton. oc AO-TCI • 
. OutiUa ConOMRW USA (30214»-T(1» 

GROSS PROOUCT WEIGHT TOTAL WT. FROM ABOVI 

PALLET WEIGHT PTTT. TW _ 

GROSS SHIPPING WEIGHT F I L L IN 

(OnOSS PROD WCT ' PALLET wGT I 

' 1.I....MAOTM.W.MI.* . . ^ . . . . l * . . \m.m ilUPH*..** I .C 9M«*.Mq ....WlWI mm. 
* . i i . . . . i iJ . wii»ti..^.^.i.i 7" tiLta •i.%..mm^,.m.4mm.,..mv.%.,imm^Tmm 

E. L du Pont de Nemours A Company, Shipper 
Pe, _ S H 0 W J 5 1 C M I U H E 

PwRiananlpeBt.«lflc«aMrBSBo(BMippBr. PLATTE CHEMICAL CO. 

P . 0 . BOX 5 1 5 6 GREENVILLE. M I S S I S S I P P I 

OAI I !>ni«>M.MI PICAEOUP 

FILL IN 
ORIven S FULL NAAIC 

OBTAIN DRIVER'S SIGNATURE 

tl Per , 
C A R R I E R ' S FULL NAME 
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EXHIBIT C (2) 35 

THE F O L L U ' / . ' I H G l:. AN A L P H A U E T I C A L LISTING O ' THE MOSl COMMONLY SHIi'PED C0;.l-/10Di:iur.:- ANO THEIR 
CORRESPONDING Ci'J PONT COMMODITY CODES WXiCH P.eFEP£M:£ THE PR0P£.=5 BILL OF LADiriO DESCniPTIONS 
SHOWN ON THE FACE OF THIS BILL OF LADING. FOR COMMQO' TIES -VO T LISTED HERE REFER TO THE PUCLIC WAREHOUSE 
MANUAL OR CONTACT THE ORDERING OFFICE FOR THE PflOPEH DESCRIPTION. 

OUPQMI 
COMMOOIIY 

C00£ 

160 

160 

190 

IBS 

190 

8 

16C 

160 

160 

160 

160 

30 

7 

100 

100 

100 

100 

100 

30 • 

3D 

160 

160 

160 

160 

160 

160 

160 

160 

1 » 

160 

100 

100 

160 

160 

180 

160 

160 

100 

100 

11 

COUMODirf NAME 

Aay- Herbicide 

Ammaie' X-r<li Weed 
& Brusn Killer 

Asana insec.icide 1.9 EC 

Asana Tecfinica! 

Asana XL Iriseciidde 0.66 EC 

Asana HP Insecticide 1.9 EC 
( B I J I A ) 

Assure- HerSic iae 

Ai raz i . ie Tecnnieal 

At rar i f ie 4L Hera ic ide 

A l f M i n e BOW Herb ic ide 

A i r a r n e 90 DF He rb i c i de 

ArodniT Insect ic ide 
78% Tecnnieal 

A z o d n n 5 Insect ic ide 
7 8 ^ Technical 

B e r l a i e ' Fungic ide 

Benlate* PNW Fung ic ide 

Benlate* 7SC Fung ic ide 

Benomy l 50 W 

Benomy l Technical 

B idhn e Insect ic ide 

B id rm i n s e c t i c d e Teet in ica l 

Bladex Teeftnical 

Blade.x K IW Herb ic ide 

Bladex 9 0 0 F H e r b i o d e 

Bladex 4L Herb ic ide 

aiadei t 41. Herb ic ide. Bu lk 

Blazine 4L Herb ic ide 

Blazine SOW Herb ic ide 

Bromac i i Tecnnieal 

Bu ty l Urea. Secondary 

C a n o p y ' Herb ic ide 

Ca ibendaz im C o m p o s i t i o n 

Carbendaz im Tecnnieal 

C i f i en Taennical 

O n c h Tec H e r o i d d e 

Oass i c * Herb ic ide 

Conquas t 4L Horb ie idB 

Conques t SOOF H e r b i c i d e 

C u n a t e ' M-a Fung i c i de 

Ov isene ' 73 Fung ic ide 

d i cn lo roace iy l C h l o r i d e 

DU POUT 
CQMMOOllY 

COOE 

160 

30 

160 

160 

180 

160 

185 

160 

160 

160 

20 

160 

160 

160 

160 

165 

160 

160 

160 

160 

160 

160 

IO) 

160 

6 

16 

19 

160 

160 

160 

160 

160 

160 

160 

ISO 

105 

too 
170 

100 

170 

100 

DU POni 
COUMOOrTY 

Cu-.i:J00tTV NAJJE 

D iu ron Tacnmcal 

EPN Tecnr i ical 

Esco r t ' H e i b i a d a 

Extrazme - L Herb ic ide 

Extrazine SOOF H e r b i o d e 

Finesse'^. ' Herb ic ide 

Gardona insec i ic i f le Technica l 

GeminiTk- Herb ic ide 

G l e a n " Herb ic ide 

Harmon- , "••> Herb ic ide 

ZS'k H e x a s n o n e L iqu id 

Hexaz inone Tecnnieal 

H y v a r ' L C i t rus Herb ic ide 

Hyvar - X Herb ic ide 

H y v a r - X - L Herb ic ide 

H y v a r ' X-L Herb ic ide Bu lk 

K a r m e x ' He rb i c ide 

Kren i te " S r j s n Coiwro i Ager i i 

K r e n i t e ' S B rusn Con t ro l Agent 

Kren i te " Teeiu i ica l 

K r o v a r ' I HertJicide 

Krovar" l i Herb ic ide 

Krovar* C .= '^ 'Herb ic ide 

Krovar" T«cnnica l 

* Lanna te ' insect ic ide (RQ-sa Kiio Qtm 

* Lannate L Insecticide m o - S i GAI. 0 U | 

CODE 

170 

105 

6 

6 

120 

6 

16 

6 

21 

160 

18 

190 

9 

9 

10 

12 

21 

190 

190 

190 

8 

165 

185 

160 
• Lannate" LVlnseet ic ide iRQ-sSt tA i OMi . . _ 

Lexone" C P - * Herbic ide 

L e i o n e -tL Herbic ide 

50% L inu rsn Composinon 

Unun^n Tecnnieal 

50<>« U n u r o n Heroieide 

Lorex ' Herb ic ide 

Lofox O F : * Herbic ide 

Lorox*- L Herb ic ide 

Manzate ' F lo i raoie Funsleid« 
W i m Z inc 

Manzate Fungieid>» 

Manz3te " j n g i c i d * 
(Water S^ .0 f f lanu Only i 

Manzate 0 Fungic ide 

Manzatt i 0 Fungicide 
(Woter S - i n e n t s Only) 

U a n z a t ? ' 200 Fungicid>! 

l e u 

160 

too 

100-

170 

160 

160 

160 

180 

20 

20 

IBS 

185 

185 

.17 

C0::1M00ITY NA.V.E 

M:inz3lu' 200 FurigiCitl'! 
(Water Sniiimcnts Onlyi 

Wanzatf; 200 Fiswablc.-
Fungicidt i 

kitclhcii iyi Composit ion 

• Mothotnyl Tecnnieal inQ-sOKiioOl-' 

• Ncburon Teettnical 

• Nudr in Teetinical 

Nudr in 1.8 Insecticide Solut ion 

* Nudr in 90 Insecticide Solut ion 
(RQ-SO Kilo OMI 

Nustar Fungicide 

Oust Herbic ide 

Oxamyt Technical 42 

P a y - o n ' Insecticide 2.5 EC 

Phosdr in Insecticide 

* Phosdrin 10 TiVS Insect ic ide 
(ftO-AU Pkgs 10 lbs. or Mare) 

• Pf to tdr in 4EC Insecticide 
(RO-AII Pkgs 10 lbs. Or Wore; 

* Phosdr in IPA4 Insect ic ide 
iRO-AB PKgs 10 Rss. or More) 

Punch ' * ' Fungicide 

Pyrdrin Technicat 

Pyrdnn 4 ULV Insecticide 

Pyrdr in 2 4 EC Inseeticide 

Pyrdrin 2.4 EC Insect ic ide (Bul'ai 

Rabon Insect ic ide Teehnicsl 

S a v e y ^ Mit lcide 

Sinbar Herbic ide 

Sur factam WK 

Telar™ HerbicidB 

Te rsan " I 9 9 t Tur l Fungic ide 

Tersan* LSP Turf Fungic ide 

Te rsan " LSR Turf Fungic ide 
(Water Shipments Only) 

T u p e r a a n ' H e r b i c i d e 

T u p a r a a n ' 70 Herb ic ide 

Velpar ' ' Herb ic ide 

V e l p a r ' K3 H o b i c i d e 

Velpar- L Herbic ide 

Velpar' ' RP Herbicide 

Vendex 50 WP Ml i ic ide 

V e n d * ! 4L Ui t ic ide 

Vendex Technical 

Vy t la te ' L 
lnai!Cticide.-'Nnmaticido 

- COMMODITIES HAVUJG -REPORTABLE G-JANTITIES' MUST B= S1 iMOlCATED BY PLACING THE LETTERS "RO" IN THE KM COLUWri 
PRECEDING THE COMr/.ODlTY DESCRIPTION. IF INOIVIOUAL PAC'.^GES ARE LESS THAN INDICATED QUANTITY. DO NOT ENTER "RO" 
IN THE HM COLU-VIN. , 
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APPENDIX 7 36. 

EXHIBIT III 

REGIONAL OFFICE IDEHTIFICATIOH BY ORDER NUMBER PREFIX 

ORDER NIJHBER PREFIX 2SB 

E. I. Du Pont De Nemours k Co., Inc. 
Agricultural Products 
Attn: Office Manager 
Chaddsford Business Campus 
Brandywine 2 Suite 202 
U.S. Rt. #1 and #202 19317 
215-358-5322 

ORDER NUMBER PREFIX 17B 

E. I. Du Pont De Nemours k Co.. Inc. 
Agricultural Products 
Attn: Office Manager 
223 Perimeter Center Parkway 
Atlanta, 6A 30346 
404-393-8100 

ORDER NUMBER PREFIX ISB 

E. I. Du Pont De Nemours k Co., Inc. 
Agricultural Products 
Attn: Office Manager 
5725 East River Road 
Chicago, IL 60631 
312-399-7600 

ORDER NUMBER PREFIX 36B 

E. I. Ou Pont Oe Nemours k Co., Inc. 
Agricultural Products 
Attn: Office Hanager 
7401 Mansfield Avenue, Suite 300 
Lakewood. CO 80235 
303-987-2510 

ORDER NUMBER PREFIX 4BB 

E. I. Ou Pont Oe Nemours k Co., Inc. 
Agricultural Products 
Attn: Office Manager 
2180 Sandmin Road 
Nenlo Park. CA 94025 
415-854-1030 

ORDER NUMBER PREFIX 408 

E. 1. Du Pont De Nemours k Co.. Inc. 
Agricultural Products 
Product Coordinator 
Ha1ker«s NiH 2-166. Barley Mill Plaia 
Hllffllngton. DE 19898 
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APPENDIX 7 37. 

EXHIBIT IV 

IMPORTANT SPECIFICS FOR OUR BILL OF LADING PREPARATION 

• Proper bill of lading description for product: By example: For 'Lorox' L. 

Heed Killing Conpound. N.O.I.B.N. 

• Freight Payment Terms: Prepaid Ship Point Freight Allowed 

• Bill of lading number will be the Shipper's I.D. number. This number 

consists of nine characters—the first four being the alpha prefix 

and the renalning five Indicate the numerical order number. When more than 

one shipment is made against an order. Indicate the partial by adding AOI 

(for the first shipment), A02 (for the second shipment) Innediately after 

the nine character number. (No hyphen or dash.) 

By Example: If the alpha prefix is XRUP, then Order Number 1SB40111 with 

two partials would be 

Shipment ID number partial one, XRUB40I11A01 

Shipment ID number partial two, XRUB40111A02 

• Carriers should send freight bill as indicated below and on 8111 of Lading 

to: FMIS Freight 

P.O. Box 8964 

Milmlngton. DE 19899 

Do not show the Du Pont name in above address. 

• Shipping Packages: Carton containing 2 2-1/2 gallon Jugs 

Gross weight per carton 53 lbs 

26 cartons per pallet 

• TVX or phone Ullmlngton, phone (302) 992-6 on day of shipment and 

provide the order number, quantity by package size, ship date and carrier. 

• Add to 8111 of Lading 'Protect from Freezing" as appropriate. 
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38. 

APPENDIX 8 

HETHOD OF CALCULATION FOR RAW MATERIAL ALLOWANCES 

Maximum 

Raw Naterial Use — (1 * Allowance % / 100) x Production x FMS Specified Charge 

Where: 

Production •- Number of Unit Packages Pilled x Label Height (Volume) 

Allowance X >- Allowance X specified on Raw Materials In the Contract 

FMS Specified Charge •» The Unit Consumption shown on the Formulation 

Manufacturing Specifications (FMS) Sheet In the 

Contractor Manual. 

For all Raw Material Consumption beyond the maximum calculated above, the 

Contractor must reimburse Ou Pont for Over-Consumption. 

Example; 

Production -- 100,000 lbs Hyvar X 

Allowance % •> 1.5% 

FMS Specified Charge — 0.838 lbs Bromacii Tech/lb Product 

Maximum Bromacii Tech Use — (1 -t- 1.5/100) x 100.000 x 0.838 — 85.057 

Actual consumption by the Contractor was 86.000 lbs Bromacii Tech thus the 

Contractor nust reimburse Du Pont for 86.000 - 85.057 >• 943 lbs that were 

Over-Consumed. 

ABOonniisfi9<;/';s 



, AC-ioj Rev. 3-as 

W ^ 
E. I. DU P O N T DE NE:MOURS & C O M P A N Y 

WALKER'S(MILL. BARLEY MILL PLAZA 

WILMINGTON, DELAWARB 19898 

AGRICULTURAL PROOUCTS DEPAPrrMeNT 

December 19, 1988 

Mr. Geoff Pratt 
Cedar Chemical Company 
5100 Poplar Avenue 
Memphis, TN 38137 

Dear Geoff: 
/ / l ^ 

We look forward to meeting with you, tentatively, on JauhH'y 17 at 8 a.m. 
to further discuss the possibility of manufacture of diisocyanates starting 
early in the second quarter. 

Since we last discussed this, the technology has changed slightly. A 
revised technology package (P. 0. Moss' October 14, 1988 report) is enclosed 
and issued per the terms of our November 10, 1987 Confidential Information and 
Invention Agreement. If there are questions, you are welcome to call Phil Moss 
directly at 302-695-3491. This way when we meet on the 17th, you will possibly 
be in a position to tell us what process changes are required for the two 
scopes of work (Cedar does reaction and purification, and scope two - Cedar 
does purification only). Once we agree on the process equipment required for 
each scope, we are interested in a quote for facilities modifications and 
ongoing costs. 

Sincerely, 

T. N. Kirchner 

TNK009:akd 
E n d . 

'TSwiipHA H i ' & ' i j T ' t ^ n . 

BCTTER THINGS FOR BETTER LIVINO 
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INTRODUCTION 

This information manual surrmarizes our current knowledge 
about the production cf trans cyclohexyl diisocyanate (t-CHDI) 
Further development work is underway, and innprovements to the 
process will probably result from this research. 

PRE MANUFACTURING NOTICE STATUS 

The PMN for t-CHDI is beiff|r prepared and will be submitted in 
the near future. 

RAW MATERIALS AND PROOUCT . ^ ^ ' ' Z ^ r̂ O ^ 

A. Trans Cyclohexyl Diamine (t-OCA) S ^ V ^ ^ ^ j * ^ 

The key raw material, trans cyclohexyl diamine (t-Ci^A}, is 
to be produced by Dupont and will be provided mid to late March 
1989. Supplies will be limited. 

T-CHDI is moderately toxic and a severe skin and eye 
irritant. It is connbustible and wi i I produce hazardous gases 
such as anrmonia, carbon monoxide, and hydrogen cyanide when 
burning. The MSDS can be found in the appendix. 

Current plans call for the shipment of this material as a 
nrtelt in i so tanks. Shipment in drums is also being considered. 

B. Trans Cyclohexyl DiIsocyanate (t-CHOI) 

Only limited data exist for the properties of t-CHDI. It is 
extremely toxic by inhalation, moderately toxic by skin exposure 
and slightly toxic by ingestion. T-CHDI presents only a slight 
fire hazard. It also reacts with moisture in the air to degrade 
the product. The MSDS and an information sheet can be found in 
the appendix. 

Manufacturing specifications.: 

o Assay »99% 

o Orthodichlorobenzene <.5% 

o Monoisocyanates (mixed) ^1.0% 
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C. other Raw Materials 

o Phosgene: Phosgene Is a colorless, extremely toxic gas 
with an odor of musty hay at low concentrations. With 
inhalation, it can cause delayed pulmonary edema. Exposure to 
the skin and cause severe burns. It is available In 1 ton and 
150 lb cylinder^. 

o Orthodichlorobenzene: Orthodichlorobenzene (ODCB) is a 
clear, irritating, combustible liquid. Prolonged exposure can 
cause narcosis and liver and kidney damage. It Is available in^a 
variety of packages Including 55 gal drunns, and tank trucks. 

MSDS's for the above compounds can found in the appendix. 
Technicai grades of these raw materials have been used 
successfully for all laboratory work. The effects of rust, scale 
and other impurities likely to found in a nnanufacturing situation 
have not been Investigated. 
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CHEMISTRY 
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t-CHDI CRUDE PRODUCT FLOWSHEET 

BASIS: 100 lbs. 1.0DCB 2. t-CHDAMELT 
t-CHDA (567 Ibs.) (100 lbs.) 

t-CHDA 
SOLUTION 
FORMATION 
(40»C) 

1 .ODCB 

(333 Ibs.) 

«-/; ,,'H^-^ 
^ * * 

t J^ 

> / ^ ^̂ 'Zi 
^ ' 

2b 

COLD 
PHOSGENATION 
(TO'C) ± / O **C 

2a. PHOSGENE (COFEED OR , ^ "5-* 
J ^̂ T̂ ^ STAGED W 2 b.) ^ h ^ 

^ ^ ' ^ ; ; i ^ ' ^ HC. 

i a . PHOSGENE 

(-122 lbs.) 1 

1. 

Ol- ' - i ' - . 

1 VjO 

i b . ^ . - r j i 7* ' 

^ J ^ ' ^ ^ n . ^ 

HOT 
PHOSGENATION 
(140«C) 

L ; 

f'-^-
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-A 

PHOSGENE ^ 
_ REFtilX . 

J it*'•'••-''• *^ 

-O.' r-. 

» HCI •f PHOSGENE 
(-10 lbs.) (-30 lbs.) 

DEGASSING 
(140 • ISO^C) 

r 
i . i « -

CRUDE TO 
DISTILLATION 
(>1073 lbs.) 
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t-CHDi DISTILLATION 

CRUDE SOLUTION 

PHOSGENE & 
HCI STRIPPING 
(ATM, 180-190°C) 

ODCB 
STRIPPING 
(20-80 mm Hg, 
l O O - i a C C ) 

IMPURITIES 
DISTILLATION 
(20 - 80 mm Hg, 
130-160 'C) 

PRODUCT 
DISTILLATION 
(20 - 80 mm Hg, 
leo-iBs-c) 

TARS 

- ^ HCI, PHOSGENE & ODCB 

• * - ODCB 

IMPURITIES + ODCB 

PRODUCT 
TO 

PACKOUT 
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PROCESS DESCRIPTION AND ENGINEERING 
The trans CHDI process can be divided into five basic steps: 

diamine solution formation, cold phosgenation, hot phosgenation 
degassing and distillations. A solution of the diiamine in 
orthodichorcbenzene (OOCB) is first formed. In the cold 
phosgenation, the diamine solution is phosgenated at 50 - 70 deg 
C with phosgene in excess to form a complex mixture of molecules. 
Some of the amine groups are in the form of hydrochloride salts 
and some are converted to carbamoyl chloride. In the third step, 
the mixture formed in the cold phosgenation is cofed with 
phosgene to a heel of material from the previous batch at 140 deg 
C. Here, the remaining hydrochloride salt groups are converted 
to carbanmyI chloride. The carbamoyl chloride groups then 
undergo dehydrohalogenation to form the diisocyanate. Phosgene 
is kept in reflux during this entire operation and HCI gas 
evolves from the reaction mass. The crude product is then 
heated to 155 deg C. to remove most of the excess phosgene and 
HCI . 

The resulting crude is approximately 12% diisocyanate in 
OOCB, trace amounts of phosgene and HCI, a small but important 
percentage of nnonoisocyante by-products and some high boiling 
ureas, polyureas, and biurets. Four distillations are necessary. 
In the first distillation, all the phosgene and HCI is stripped 
off at atmospheric pressure. Then about 90% of the ODCB is 
stripped out at atmospheric pressure with the end point being 
temperature of the pot at 190 deg C. The material is then vacuum 
dl st i I led (20 nrm Hg abs) to remove the remainder of the ODCB and 
the monoisocyanates. The monoisocyanates removal is the mosi 
difficult distillation as their boiling points are close to that 
of the diisocyanate. The product is then separated from the high 
boiling by-products by taking it overhead at the high vacuum. 

A. DIAMINE SOLUTION PREPARATION 

1.0 Description and Objective 
The purpose of this step is to make a solution/slurry of the 

trans cyclohexyldiamine (t CHDA) in ODCB. The diamine is solid 
at room temperature and is soluble in ODCB up to 13 wt% at 
ambient temperature. To date, solutions have been made from 
flaked solid diamine by charging it to a tank of stirring 0DC9 at 
ambient temperature. The solids float and dissolve to form an 
amber colored solution 'of light viscosity. 

Plans for interim operation call for using the diamine in the 
form of a melt in iso tanks. To date, a process that uses melt 
to form the solution has not been investigated.; 

2.0 Laboratory and Semivwrks Experience 
Solutions/sloes of t CHDA and ODCB have been made up to XX 

wt% in stirred round bottom flasks, resin kettles, and in the 
semiworks an unagitated XX liter glass cylindrical kettle with a 
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recirculation loop. The dissolution of the tCHDA is quite sicvf 
at ambient temperature, taking about 2 hrs to reach an apparent 
equilibrium point. V^rming of the solution to between 40 and 45 
deg C helped the dissolution rate and solubiltty markedly. 

3.0 Equipment 
Making the solution from the flaked diamine requires a 

stirred tank reactor equipped with a solids charge hopper with 
rotary valve or equivalent. Nitrogen padding is a nrust because! 
of the reactivity of the diamine with air and moisture and the 
combustibility of ODCB. The solutions exposed to the air formed 
a 'scum* of probable decomposed materiai. Experience indicates 
that there are no special agitation requirements. 

Although there is no exper ience wi th making the solution fronrt' 
melt diamine,- one can speculate that a stirred tank reactor may 
be used for this service as welI. Handlingof themeltwill 
require traced or jacketed piping (mp -60 deg C.} The diamines 
sublimes and seme provisions for it in the handling system- should 
be included in the design. Cooling will probably not be required 
because the next step operates at SO to 70 deg C. 

Stainless steel should be an adequate material of 
construction for this entire system. Glass lined equipment can 
be used if available. 

4.0 Thermodynamics, Kinetics and Energy Requirements 
Dissolution of tOlDA in ODCB has no notice heat of 

solut ion. 

'5.0 Process Control 
The variables to control in this step are the diamine 

additionrate. It is reconmended that the diamine be added to the 
CX3CB at a slow but practical rate to prevent any possibility of 
I umpi ng. 

6.0 Hazards 
The hazards of this step are only those hazards associated 

with the raw materiais. 

B. COLD PHOSGENATION 

1.0 Objective and Description 
The objective of this step is to partially react the tCHDI 

in the solution produced in the previous step with phosgene at a 
temperature of between 50 and 70 deg C. By doing this prior to 
the high temperature phosgenation, Tho amine groups are "capped" 
thus protecting them frcm the amine - isocyanate urea formation 
reaction. 

Phosgene should be kept in excess during the entire reaction. 
This may be accomplished ih a batch reaction mode by dissolving 
it in a charge of ODCB plus a heel of nraiterial remaining from the 
last batch, then slowly feeding in the diamine solution 
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controlling the temperature wi th the feed rate. It can also be 
done by starting with a heel of ODCB or reacted material and 
cofeeding or alternating the charges of phosgene and diamine, 
being careful to keep the phosgene in at least 10% excess at all 
tirhes. 

The resulting reaction mass from the combination of diamine 
and phosgene is a very thick yellowish w/hite slurry containing 
some gelatinous solids ahd vi scous Iiquid. 

This first phosgenation wi I I consume only one mole of 
phosgene per mole diamine. The reaction produces a mixture of 
compounds: an amine hydrochloride salt of the carbamoyl 
chloride, a double amine hydrochloride salt, and a double 
carbamoyl chloride. The actual proportions of these reaction 
products have not been measured. 

2.0 Laboratory and Semiworks Experience 
Cold phosgenations have been run in 500 ml round bottom 

flasks, 1 liter resin kettles and a 50 liter glass reactor. 
T-CHDI solutions of strengths ranging from 15 to 30 wt % have 
been used. The effect of diamine feed strength on conversion to 
the desired products has not been measured due to the complex 
mixture of desired compounds. Yields for this step also not been 
measured. 

In almost all the runs thus far have been done using a 
surface feed of the diamine solution. This was done more for 
convenience and reliability than optimization of yields (see 
discussion below on diamine solution addition point). Cycii 
times in the semiworks for this step were 5-6 hrs mostj^. due to 
the heavy exotherm and the thick material limiting heat transfer. 

3.0 Equipment 
The equipment used for the cold phosgenation should be a 

stirred tank reactor constructed of corrosion resistant materials 
such as glass lined steel or Hastalloy. Facilities for cooling 
are required as the reaction is highly exothermic. Since the 
operating tenperature fs' 50-70' deg ,c ambi en t water can be used for 
cooling. 

Diamine solution feed point design is critical to 
trouble-free operation and possibly yields. A dip tube addition 
close to the tip of the agitator is reconmended. However, the 
reaction is fast and will plug the feed dip tube if the reaction 
mass or phosgene is allowed to back up into It. An automatic 
ODCB rinse out system of the dip tube every tinne diamine solution 
flow is interrupted could be used to remedy this problem. At the 
feed point itself (tip of a dip tube) the agitation should be as 
turbulent as possible for adequate mixing to prevent lumps of 
material forming in the reactor. Rapid dispersal of the diamine 
is thought to be beneficial to yield.'. By lowering the 
concentration of the unprotected amine groups at a local level 
(good mixing), the side reaction between them and the carbamoyl 
chloride to form ureas and polyureas is slĉ »ved. 
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Because of the viscosity of the fornned slurry, mechanical 
adequacy of the reactor agitator and drive should be evaluated. 
With such a thick slurry, good agitation is necessary fqr 
adequate heat transfer. No measurements are currentj^y avallable. 

Little or no off gas comes off this risact ion'sTnce "Ihe'HCl 
generated from the amine to carbamoyl chloride reaction reacts 
with any free amines groups to form the hydrochloride salts. 
However, since phosgene is present and in excess, venting to some 
type of phosgene neutralizing scrubber is reconmended. 

4.0 Thernrodynami CS and Energy Requirements 
The dissolution of phosgene in OOCB is exothermic and is 

estimated to be XX kcal per mole phosgene by experimentation 
The overall heat of reaction is for the conversion of the diamine 
to the carbamoyl chloride - hydrochloride salt mixture is 
estimated to be XX kcal per mole diamine by calculation. 

5.0 Process Control 
Variables to be controlled in this step are: The phosgene: 

feed rate and amount, the temperaturer of the reaction, the feed 
rate of the diamine solution/slurry, and the ratios of the diamin^ 
feed and the phosgene feed. 

The phosgene feed rate should be controlled in such a manner 
that mass transfer/react ion rate is adequate enough to to keep up 
with the diamine feed rate and minimize venting losses. In other 
words, amounts of phosgene in the reaction mass should be 
controlled to maintain an excess when corrpared to the diamine 
fed. However, excess nrust be controlled to make sure that the 
phosgene solubility in the reaction mass is not exceeded. 

It is critical to maintain the reactor temperature between 50 
and 70 deg C. Too low a terrperature will slow the reaction to 
such an extent that a build-up of unreacted material is possible 
and could result in uncontrollable exotherming of the reaction 
mass. Also, the slurries tend to get thicker as they get cooler. 

Too high a temperature wi I I result in low yields and possible 
phosgene starvation of the reaction mass. This could be due to 
some of the amine hydrochloride salt groups reacting with 
phosgene and therefore consuming unanticipated amounts beyond one 
equivalent. Another consequence of too high a temperature could 
be the the loss of phosgene by venting and could thus remove 
phosgene from the system. If phosgene starvation becomes severe 
enough at the higher temperatures, and the exothermic 
urea/pol yurea fornnation reactions become dominant, temperaturo^ 
'spiking' (sudden rise of the reactor temperature 30 deg or'nfbrer 
can result. 

The reconmended control scheme is to place full cooling on 
the vessel and control the temperature of the reactor with the 
diamine solution feed, keeping the phosgene in excess. 
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6.0 Hazards 
The hazards associated with this step are those for the raw 

materials and the possibility of temperature 'spiking*^ if the 
reaction is not conducted properly (see process control. sect ion 
above). The product of this reaction contains dissolved 
phosgene. 

C. HOT PHOSGENATION 

1.0 Objective and Description 
In this step, the reactions are completed to form the 

trans cyclohexyl diisocyanate in the form of crude product 
solut ion in ODCB. 

The cold phosgenated reaction mass Is slowly fed into a 
agitated reactor at 140 deg C. containing either a heel frcm a 
previous batch or ODCB. Phosgene is kept in excess and in reflux 
during the entire procedure. Hydrogen chloride gas is given off 
in a steady and controlled manner. The reactor is heated and 
phosgene is fed to control- the terrperature. 

Once the cold phosgenated material feed is complete, the 
reaction is continued with refluxing phosgene until the HCI 
venting tapers off. 

2.0 Laboratory and Semiworks Experience 
Hot phosgenations have been run in 500 ml round bottom 

flasks, 1 liter resin kettles, and a glass 50 liter round bottom 
reactor. To date, batch reactions (non cofeed) have been donar 
almost exclusively because of the difficulty of transferring the 
thick cold phosgenated material in a controlled manner on a Ia6 
scale. Also, in the semiworks situation, only one reactor was 
available for both hot an cold phosgenation. The reactors used 
were equipped with agitators and very low' temperature condensers 
(dry ice/acetone which is -70 deg c ) . 

In the batch mode, the cold phosgenated material is slowly 
heated up frcm the cold phosgenation temperature of 70 to a 
final temperature of 140 deg C while maintaining phosgene in 
reflux. This method of operation results in lower yields, and is' 
difficult to controT. ^For this reason, and the results of work 
on other isocyanates, the cofeed method is reconmended. 

3.0 Equipment 
The equipment used for the hot phosgenation should be a 

agitated tank reactor constructed of corrosion resistant 
naterlals such as glass lined steel of Hastalloy. Heating 
facilities must not only be able to heat the material to 140 deg 
C but also provide significant heat input (say at least 170 deg C 
on a reactor jacket). Heat input during the hot phosgenation is 
important as it provides burlap of phosgene and therefore strips 
HCI from the reaction mass forcing the carbamoyl chloride to 
release HCI and form the isocyanate groups. 
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The off gas system for the hot phosgenator must have very 
cold (-70) phosgene condensing facilities because the HCI acts as 
an inert. Since phosgene freewheels rapidly around the 
condensing and reactor system, operating the condenser at a 
temperature higher than this will result in lower phosgene 
yields. Some Intermediate temperature condensers can be used to 
lower the heat load on this final very cold condenser. However, 
the entire condensing system must be sized to handle all the heat 
load provided from the reactor heating system. Instrumentat i_on 
to measure the gas flow from the final condenser will also be 
required to determine react Ion''ffFTSlpol nt when the HCI flow tapers 
off. 

4.0 Thermodynamics and Energy Requirements 
The reactions in the hot phosgenation are somewhat 

endothermic. The higher the heat Input to the reactor, the 
shorter the batch times. Heat is required to thermally crack the 
carbamoyl chloride groups to isocyanate and also provides 
driving force to boil phosgene from the reaction mass. Boiling 
phosgene strips HCl out of the reaction mass and therefore shifts 
the carbamoyl chloride/isocyanate equilibrium toward isocyanate. 

5.0 Process Control 
Measure and control of the phosgene, and cold phosgenated 

material flow rates, and heat input to the reactor are required. 
Flow measurement of the HCI off gas from the final condenser to 
determine end point is also reconmnended. 

The reconmended control strategy is to set the flow of the 
cold phosgenate, and heat input, then control the temperature of 
the reactor by adding phosgene. 

6.0 Hazards 
The hazards associated with the hot phosgenation step are the 

same as those with the cold phosgenation. 

D. DEGASSING 

1.0 Description and Objective 
The objective of this step is to heat the completed hot 

phosgenate without phosgene condensing to about 162 deg 0. 
Stripping out all the phosgene and HCI. 

This is a simple heating operation to the phosgene free 
boiling point of the hot phosgenate. 

thus 

free 

2.0 Equipment 
The equipment used for the degassing step should be a tank 

reactor constructed of corrosion resistant material such as glass 
lined steel or Hastalloy. V^i le agitation is not necessary, it 
is desirable to promote heat transfer. Heating facilities must 
also be provided to heat the material up to 182-183 deg (J. Some 
kind of condensing should also be provided for ODCB vapors (water 
cooled) but not so cool as to condense or prcmote the absorption 
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of phosgene in the condensed ODCB. The best way to avoid the 
re i ntroduct i on of absorbed phosgene to the degassing n-iaterial is 
to divert any ODCB condensate to the cold phosgenator for 
recycle. 

This system must be vented to a phosgene neutralizing 
scrubber of sufficient capacity to handle all the phosgene and 
HCI contained in the hot phosgenate. 

3.0 Thermodynamics and Energy Requirements 
The only heat effects of this step are the heat capacity of 

the hot phosgenate, and the heats of solution of phosgene and HCI 
in the hot phosgenate. 

4.0 Process Control 
The only parameter to control on this step is the rate of 

heatup of the material. The upper limit on this rate wi I I be 
the capacity of the ODCB condenser and neutralizing scrubber to" 
adequately handle the vented gasses. 

S.O Hazards 
There are no hazards associated with this step other than 

those of the contained materials 

E. DISTILLATION 

1.0 Objective and Description 
The objective 9f these steps is to remove>; the lower boi I ing* 

ODCB find monoisocyanates, and the higher boiling ureas, 
polyureas, biurets and cyanurates from the product-* to meet the 
product specifications. 

If complete degassing has not been achieved in the degassing 
step, the material is first run through a stripping column with 
the reboiler terrperature at about 185 deg Q. The 
OOCB/phosgene/HCIi removed from the overheads can be recycled to 
the cold phosgenator. This distillation is run at atmospheric 
pressure, 

The ODCB and impurities. (monoisocyanates) distillations are 
conducted at 20 to 80 nm'Hg absolute pressure. Both of these 
distillations are stripping operat ions wi th the waste streams^' 
coming off overhead and the product from the reboiler. 

The product distillation separates the product overhead and 
the high boiling tars (polyureas, biurets and cyanurates) and is 
conducted at 20 to 80 nmn Hg. The product is then packed out in 
drums as a cast melt. 

All the distillations except the impurities distillation 
require a minimal number of theoretical plates (about 54 with 
reasonable reflux ratios of 2:1 and 1:1: The impurities 
distillation is by far the most demanding, requi r ing a Brtnlmum of «• 
10 theoretical plates as the boiling points of the product and 
the monoisocyanates appear to be very close. Even with this high 
number of theoretical plates, reflux ratios may be-'*sf or higheif. 
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The exposure of the product to high temperatures can cause « 
degradation and polymerization to thermosetting cyanurate and« 
biuret type polymers that do not dissolve in any corrmon solvents:. 
This is a t ime/temperature relationship that has yet to be 
determined. This seems to be an especially acute problem when 
the material contains the high boilers. If reboilers are allowed 
t0:r44n>at temperatures much above 185 deg C, the equipment could, 
be ruined. 

3.0 Equipment 
The set-up for distilling this material can be configured in 

a number of ways. Ideally four distillation columns would be 
used for a once through process. For Interim operation though, 
one column could be used for all the distillations. However 
configured, the whole process must be constructed of corrosion 
resistant materials such as glass lined steel or Hastalloy. 

Given that the material is temperature sensitive, and the -
material can polymerize, minimization of heat exposure should be 
a high priority in the design. For this reasoti, continuous 
operation of the columns is reconmended. especially tor tne last 
two distillations. Also, the equipment used for the impurities 
distillation should have enough theoretical stages to keep the 
reflux ratio to a minimum. 

Trans CHDI is a subI iming material wi th a melting point ot 
about 60 deg C. The bottom half of the ODCB distillation 
equipment and he entire distillation trains for the impurities 
distillation and final distillation therefore be heat traced and 
insulated. Condenser temperatures also must controlled in a way 
that will condense the product yet keep it above its melting 
point. T-CHDl vapors will solidify on any cool surface. At sonie 
point between the still condenser and the vacuum source, there 
must be some facilities to knock down any t-CHDI vapors. A brJne 
cooled condenser with a small OOCB spray to rinse it down is a 
very good way to accomplish this. This OCX^B can then be 
redistilled to recover product. 

ABOOOOll 7768/17 



10-Oct-88 
Du Pont Material Safety Data Sheet 

Page 1 

MATERIAL IDENTIFICATION 

NUMBER 
NAME 

00000452 
1,4-DI AM 1NOCYCLOHEXANE 

TRADE NAMES AND SYNONYMS : 
Hydrogenated para-Pheny1ened1 ami ne 
HPPD 
1,4-Cyclohexanedi amine 

1,4-D1 AMINOCYCLOHEXANE 
3114-70-3 
C6H14N2 
114.19 

MANUFACTURER/DISTRIBUTOR: E.I. du Pont de Nemours & Co. 
1007 Market Street 
Wi Imington, DE 19898 

CAS NAME 
CAS NUMBER 
FORMULA 
MOLECULAR WEIGHT 

1 nc. 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

COMPONENTS 

1-(800)441-7515 
1-(800)424-9300 
1-(800)441-3637 

M a t e r i a I 

SOLID: 
trans-1,4-Diami nocyclohexane 
cis-1.4-Diami nocyclohexane 

CAS Nurrfcer 

2615-25-0 
15827-56-2 

LIQUID: 
c i s-1,4-Di ami nocyclohexane 
trans-1.4-Di ami nocyclohexane 

78-^ 
18-: 

15827-56-2 
2615-25-0 

PHYSICAL DATA 

BoiI 1ng Point 
Vapor Pressure 
Melting Point 
% VolatiIes 
Evaporation Rate 
SolubiIi ty in Witer 
Odor 
Form 
Color 
Specific Gravity 

97 deg C at 760 nm Hg. 
18 nm Hg at 87-88 deg C 
72 to 73 deg C 
100 wr % 
1 (Butyl Acetate - 1.0) 
58.2 W T % at 25 deg C 
Amine-1 ike 
Crystal Iine Sol id 
White 
0.96 

Data i s based on pure t r a n s - 1 , 4 - D i aminocyc lohexane 

ABOOOOl 17768/18 
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HAZARDOUS REACTIVITY 

Instabi1i ty : Stable. 
InconpatibiIity : IncompatibIe wi th acids, acid chlorides, C02, strc 

oxidizers. 
Decomposition : Decomposes with heat. Hazardous gases/vapors 

produced are CO, C02, and NOx. 
Polymerization : Polymerization will not occur. 

s s * s « « « * « « « « » s * A « « « « « « « s « « * « a * « « * m < * s « s « « * x k « * * s * s s k s « s « * * « * « < « « « « * * * > > 

FIRE AND EXPLOSION DATA 

Flash Point : 71 deg C 
Method : CC 

FIRE AND EXPLOSION HAZARDS 

Combustible. Hazardous gases/vapors produced in fire are CO, C02 an: 
NOx. 

EXTINGUISHING MEDIA 

Wfeiter Spray. Chemical Foam. Dry Chemical. C02. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Keep personnel removed & upwind of fire. Hose with water from a 
distance to prevent splashing on personnel. 

« * « s * * « s s « * * « * * « « « « « » * « « s * * t s « « * * s a * « s « « « « s s « * s s * * * « « « s * « * * « » * * * * * * « * * > 

HEALTH HAZARD INFORMATION 

1,4-D i ami nocycIohexane: 

Inhalation 4hr ALC: 1.9 mg/l in rats. 
Skin Absorption: No Information Found. 
Oral LD50: 1.300 mg/kg in rats. 
Oral ALD: 1,000 mg/kg in rats. 

The compound was found to be corrosive to rabbit skin. 
It was a severe eye irritant in rabbits. It did not produce 
sensitization in guinea pigs, and It was not mutagenic in 
the Mies assay. 

Based on animal tests, human health effects of 
overexposure by inhalation, ingestion, or skin or eye 
contact may include: skin burns or ulcerations; eye 
corrosion, tearing, or blurring of vision; or irritation of 
the upper respiratory passages. 

Carci nogen ic i ty 

None of the corrponents in this chemical is listed by 
lARC, NTP, OSHA, or ACGIH as a carcinogen. 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

Exposure Limits for 1,4-DI/kMl NOCYCLOHEXANE 

TLV • (ACGIH) : None Established 
PEL (OSHA) : None Established 

» TLV is a registered trademark. 

Safety Precautions 

Avoid breathing vapors or mist. Do not get in eyes, on skin, or c 
clothing. Wash thoroughly after handling. Wash clothing after use 
Discard shoes if contaminated. 

« « * « * « s a s « s » * a * * * « s * a * « « « k « « * » s * « * « « * s « » « « s « » « s s « * « « « * * « s * « « * « » A « * : * « » t > 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air. If not breathing, give artificis 
respiration. If breathing is difficult, give oxygen. Call a 
phys ician. 

SKIN CONTACT 
Call a physician. In case of contact, inrmediately flush skin wit.^ 
plenty of water for at least 15 minutes while removing contamina: 
clothing and shoes. 

EYE CONTACT 
In case of contact, inmediately flush eyes with plenty of water -
at least 15 minutes. Call a physician. 

INGESTION 
If swallowed, do not induce vomiting. Give large quantities of 
water. Never give anything by nrouth to an unconscious person. Ca 
a physician. 

* a a « * a « s * s s s * « a a « a a « s « « * « « a a « a a « a « a a a s « « « « « « a s * « a a a * « a « « s « a * a a ( < * » ( * * * 

PROTECTION INFORMATION 

Generalty Applicable Control Measures and Procedures. 

Use only with adequate ventilation. Keep away from heat, sparks 
flames. Keep container tightly closed. Do not mix with strong ac 
oxidants. Do not consume food, drink or tobacco in the areas whe-
they may become contaminated wi th this mater iaI. 

Personal Protective Equipment 

Eye/Face : Face shield. Coverall chemical splash goggle 
Use when splash is likely. 

Respirator : Air supplied respirator. 
Chemical Cartridge Respirator : Half-mask organic vapor cartridc 
Full-face organic vapor cartridge if eye protection needed. 

ABOOOOl 17768/9n 
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(PROTECTION INFORMATION - CONTINUED) 

Additional : Impervious clothing as needed to prevent skir 
contact. 

Protective Gloves : Impervious gloves such as Neoprene.-
a * a » a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a * * a « a a a a a * a a s a a a a a a a a a a a a a * * a « a a » a a « > 

DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Dike spill. Prevent liquid from entering sewers, waterways or lov 
areas. Recover free liquid for reuse or reclamation. Soak up with 
sawdust, sand, oil dry or other absorbent material. 

Waste Di sposal 

Treatment, storage, transportation and disposal must be in 
accordance wi th applicable Federal, State/Provincial, and Local 
regulations. Recover nonusable free liquid and dispose of in an 
approved and permitted incinerator. Recover nonusable free liquic 
and/or contaminated water, and dispose of in an approved and 
permitted biological treatment system or an approved and permit! 
deepv^ll. Remove nonusable sol id material and/or contaminated so 
for disposal in an approved and permitted landfill. Do not flush 
surface water or sanitary sewer system. 

* a a a a a a « « « * * « a a a a a a s a a « a s a a a a a s a a a * « a « « a a a a a a « a a * a a a a a a a a a a a a a a a « * « a a < 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name 

Liquid: Corrosive Liquid, NOS (Diaminocyclohexane) 
Solid: Corrosive Solid. NOS (Diami nocyclohexane) 

Hazard Class : Corrosive Material 
UN/NA No. : Liquid: UN 1760 Solid: UN 1759 
DOT Label(s) : Corrosive 
DOT Placard : Corrosive 
Freight Class : Chemicals, NOI 

DOT/IMO 
Proper Shipping Name 

Liquid: Corrosive Liquid, NOS (Di ami nocyclohexane) 
Solid: Corrosive Solid, NOS (Diaminocyclohexane) 

f 

Hazard Class 
UN No. 
DOT/IMO Label 
Packaging Group 

8, Corrosive Material 
Liquid: UN 1760 Solid: UN 1759 
Corrosive 
I 
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STORAGE CONDITIONS 

Store in well ventilated area. Keep container tightly closed. Do nc 
store or consume food, drink or tobacco in areas where they may bee 
cont ami natedwith thismaterial. 

* a s a « a « a a a s a a a « « * a a a a a « a a a a a a a a a a a a a a * « « a a a a a a « a a s a a a a « a a a a a « a a a * a * » « * 

The data In this Material Safety Data Sheet relates only to the 
specific n'laterial designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 88/08/10 
Responsibility for MSDS : Petrochemicals - Env. Affairs 

E.I. du Pont de Nemours & Co. 
Wilmington, DE 19898 
302/999-5049 

A Tirtnnrn i T T ^ O V T I 
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MATERIAL IDENTIFICATION 

NUMBER : 
NAME 

CHEMICAL FAMILY 
TRADE NAMES AND SYNONYMS 

CHDI 

471 
TRANS-1,4-CYCLOHEXANE D1 ISOCYANATE 

Isocyanate 

CAS NAME 
CAS NUMBER 
FORMULA 
MOLECULAR WEIGHT 

TRANS-1,4-CYCLOHEXANE DI ISOCYANATE 
7517-76-2 
C6H10(NCO)2 
166.18 

MANUFACTURER/DISTRIBUTOR: E.I. du Pont de Nemours & Co., Inc. 
1007 Market Street . 
Wilmington, De 19898 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

« * a s « a a « « « a a a a « a a a « a « « a x a a a « a a a * a « * a « s « » a « a a a a s a a a * a » * a a a a a a a a a a * « * a * » > 

COMPONENTS 

1-(800)441-7515 
1-(800)424-9300 
1-(800y441-3637 

Mater iaI CAS Number 

TRANS-1,4-CYCLOHEXANE DlISOCYANATE 7517-76-2 -£ 
a s « * » s * * a a a a a * a a * « a a a a a * * * a a a a a a * a a a a a a a a « a a a * * a « a a a a s a a a « a « a a * s « a a « a » > 

PHYSICAL DATA 

Boi11ng Poi nt 
Vapor Pressure 
Melt ing Poi nt 
Solubility inWfeiter 
Odor 
Form 
Color 
Sped f i c Gravi ty 

260 deg C (500 deg F) at 760 nm Hg. 
<0.02 nm Hg at 20 deg C 
-60 deg C (-140 deg F) 
Negligible 
Pungent 
Cast Sol id 
White 
1.116 at 70 deg C 

* a « « a « a a a a a a a a a « a « a a a a a a a « a * « a a a a a « a a « a « « a a a a a a a a a a * a s a s a a * * * a a a * « « a a * i 

HAZARDOUS REACTIVITY 

Instabi1i ty 
Inconpat ibiIi ty 

Decompos i t ion 

Polymer i zat ion 

Stable. 
Incompatibie with water. Incompatible with strong 
acids, strong alkalis, strong oxidizers, alcohol, 
amines and other hydrogen. 
Decomposes with heat. Hazardous gases/vapors 
produced are NOx, CO, HCN (possible combustion 
products). 
Se1f-poiymerization will not occur. 

Avoid ignition sources and temperatures above 60 deg C (140 
deg F} to minimize isocyanate vaporization. 
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FIRE AND EXPLOSION DATA 

Flash Point : >99 deg C {>210 deg F) 
Method : PMCC 

FIRE AND EXPLOSION HAZARDS 

Hazardous gases/vapors produced in fire are Nitrogen Dioxide, Carb: 
Monoxide and Hydrogen Cyanide. 

EXTINGUISHING MEDIA 

Wfeter Spray. Wfater Fog. Chemical Foam. Dry Chemical. C02. 
Earth or mud. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Wear self-contained breathing equipment or air-line 
respirators. Normal protective clothing should be worn by 
fire-fighting personnel. 

* a » » » * s » a « « « « a a * a * « a a a s a « a a a a a s a a a a a a a « « s a a a a a a s a « . a a a a a a a a a s s a a a a a a a * * 

HEALTH HAZARD INFORMATION 

Inhalation 4 hr LCSO: <0.1 mg/l in rats.* 
Skin absorption LD50: >4.640 mg/kg in rabbits. 
Oral LD50: 760 mg/kg in rats. 

TRANS-1,4-CYCLOHEXANE DlISOCYANATE has been tested 
extensively to determine toxicity and potential hazards in 
shipping, storage and handling. Examination of this data 
indicates that trans-1,4-cyclohexane diisocyanate is toxic 
by ingestion and very toxic by inhalation. 
Trans-1,4-cyclohexane diisocyanate is a severe eye irritant 
and lachrymator, a npderate skin irritant and may cause skin 
and lung sensitization. Trans-1,4-cyclohexane diisocyanate 
was found to be nonmutagenic in the Ames test. 

* Material aerosoled at 60 deg C. 

Carcinogenic!ty 

None of the components In this chemical is listed by 
lARC, NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for TRANS-1,4-CYCLOHEXANE DIISOCYANATE 

TLV • (ACGIH) : None Established 
PEL (OSHA) : None Established 

ABOOOOl 17768/24 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

• TLV is a registered trademark. 

Safety Precautions 

Do not breathe vapor or mist. Do not breathe dust. Do not breathe 
gas. Do not get in eyes, on skin, or on clothing. Wash thoroughly 
after hand Ii ng. 
SPILLAGE ON CLOTHES: Remove contaminated clothing 
inmediately and examine skin for contamination. Soak 
clothing in decontaminant liquid [a solution of anrmonia (8%) 
and detergent (2%) in water] for 24 hours followed by normal 
laundry. 

a « a a * « * a a a a a « a a a a a a a a « s « a a a a a a a a « « a a a a a a a * « a a « a a « a a « a s « a * « * « « a a * * a a a * » 

F1RST AID 

INHALATION 
If inhaled, remove tofresh air. If not breathing, give artlfici; 
respiration, preferably mouth-to-mouth. If breathing is difficuj-
give oxygen. Call a physician. 

SKIN CONTACT 
In case of contact, inmediately wash skin with soap and plenty o 
water. 

EYE CONTACT 
In case of contact, inmediately flush eyes with plenty of water -
at least 15 minutes. Call a physician. Inrmediate first aid is 
needed to prevent eye damage. 

INGESTION 
If swallowed, do not induce vomiting. Give large quantities of 
water. Never give anything by nrouth to an unconscious person. Ca 
a physician. 

* a « a * * * * a a a a a a « a a « « * « « « a a « * « a » a « * a a s « a * a « s s « a a « a « * * a a « a a « a a a « a s * « « a * a * 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Use only with adequate ventilation. Keep away from heat, sparks 
flames. Keep container tightly closed. 
Brpty container may contain hazardous residues. 

Personal Protective Equipment 

Eye/Face : Coverall chemical splash goggles. 
Chemical Cartridge Respirator : Self-contained breathing apparat 
Additional : Chemical-resistant apron or suit in 

high-exposure situations. 
Protective Gloves : Natural rubber, butyl rubber, polyvinyl alec 

Viton. 
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DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Prevent liquid frcm entering sewers, waterways or low areas. 
Neutralize with 2% anmonia. 
Mix with an absorbent such as Neutracit-2 (J. T. Baker 
Chemical Co.). Decontaminate absorbent and spill area with 
solution of 2% anrmonia and 2% detergent in water. Slowly 
stir isocyanate into the decontamination solution. Allow to 
react for 48 hours. 

Waste Disposal 

Treatnnent, storage, transportation and disposal must be in 
accordance with applicable Federal, State/Provincial, and Local 
regulations. Do not flush to surface water or sanitary sewer syst 
Neutralize by 2% anrmonia as above. 

a a * a a « s « a * s a a s a a s s a a a a * a a « * a a a a a a a a a * * a a a * a a a » » « « « a a s a * a a a * « a a a a « a a * * « « 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name 

Poison B, Sol id, N.O.S. 
Hazard Class : Poison B 
UN/NA No. : UN 2811 
DOT Label(s) : Poison 

a a a a a a a a a a a s a a * a * a a a a a « a a a « « a a « a a a s « s « a a a a « a « * a a a « a a a a a a « a a a « a a a a a a a a * * 

STORAGE CONDITIONS 

Keep container tightly closed. 
Store this material away frcm extremes of heat and cold. 
Protect f rom nroi sture; store in a dry area. Do not reuse 
container. Since enptied containers retain residues, all 
labeled hazard precautions must be observed. Dispose of 
container in accordance with applicable regulations. 

a » « » a a » a a a a a a a a » « a a a » a « » a « * « » a a a » » » a » a a a » » « a a a a a » a » a a « » » a « » » « a a » a a a a » » " 

ADDITIONAL INFORMATION AND REFERENCES 

The information contained in this MSDS is based on Akzo 
Chemie America's MSDS for 'Elate* CHDI dated 10/1/87 with 
Du Pont requirements added. 

ABOOOOl 17768/26 



29-Aug-88 Page 5 
Du Pont Material Safety Data Sheet MSDS No: 471 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 88/07/14 
Responsibility for MSDS : Petrochemicals - Env. Affairs 

E. 1 du Pont de Nemours & Co. 
Wi Imington, DE 19898 -
302-774-5810 
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MATERIAL IDENTIFICATION 

NUMBER : L0000303 
NAME : Ortho-Dichlorobenzene 

CHEMICAL FAMILY : Aromatic Chlorohydrocarbon 
TRADE NAMES AND SYNONYMS : 

Dichlorobenzene, ODCB, 1, 2-/, 0-Dichlorobenzene 

CAS NUMBER : 95-50-1 
FORMULA : C6H4CL2 
MANUFACTURER/DISTRIBUTOR: Standard Chlorine of Delaware. Inc. 

Governor Lea Road 
Delaware City, DE 19706 

TRANSPORTATION EMERGENCY PHONE : CHEMTREC: 1-800-424-930C 
MEDICAL EMERGENCY PHONE : 1-302-834-4536 

a a a s a a « « a a a a « « * a * * a a s a a « * * a » a a a a a « a a a « s a a a a a * a a a a a a a s « a » « * a a « a a a * * a » s * > 

COMPONENTS 

Material CAS Number '. 

Ortho-dichlorobenzene (98.5% Min.) 95-50-1 
Para-dichlorobenzene 106-46-7 is < 
Meta-dichlorobenzene 541-73-1 is < 
a * « a a a a a s a « a a a a a * « * * « a a a a a a » * a a a a a * * a a a * * a a a * « a a a a a a * « * a a « a * a « a a * a a s * « > 

PHYSICAL DATA Boi 1 1ng Poi nt 
Vapor Pressure 
Vapor Density 
Melting Point 
Odor 
Form 
Color 
Specific Gravity 

180.5 deg C 
1 nm Hg at 20 deg C 
5.05 (Air - 1.0) 
-17 deg C 
Mi Id aromat ic 
Liquid 
Color less 
1.310 at 15 deg C 

Solubility in H20: 0.0145% WT @ 20 deg. C. 

Ortho-Dichlorobenzene has a distinct odor at concentrations 
well below airborne exposure limits. It has been reported 
to lie perceptible to nrost people at 2-4 ppm. At 10-15 ppm 
the odor becomes strong enough to become objectionable to 
most Individuals. 

« « « » « » « « « » « » « « « a a » « a « « « a » » a « « » « « » « a * a » « » » » » » « « » « » a « » » » » » a » a » a aaaaaa»a» 

HAZARDOUS REACTIVITY 

Instability : Stable. 
Incompatibility : 1ncompatible wi th strong oxidizers, oxidizing age 

hot aluminum and aluminum alloys. 
Polymerization : Polymerization wiI I not occur. 
Hazardous gases produced are carbon monoxide (CO), carbon 
dioxide {C02), smoke, soot, hydrogen chloride and chlorine 
and chlorine derivatives. 

ABOOOOl 17768/28 
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(HAZARDOUS REACTIVITY - CONTINUED) 

a a a a a a a a a a a a a a a a a a a « « » a « « a a a a a a a a a a « a a a a a a a » a a a a a a a a a a a a a a a a a a a a * * a s a s i 

FIRE AND EXPLOSION DATA 

Flash Point : 66 deg C 
Method : COC 

Flamnable Limits in Air, % by Vol. 
LEL : 2.2% 
UEL : 9.2% 

FIRE AND EXPLOSION HAZARDS 

Combustible. Hazardous gases/vapors produced in fire are chlorides E 
chior ine. 

EXT INOJISHING MEDIA 

W^ter Spray. Chemical Foam. Dry Chemical. C02. 
Any class B extinguishing agent. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Wear self-contained breathing apparatus. Wear full protective 
equipment. Use water spray. 
Thoroughly decontaminate firefighting equipment after use. 

a a a a a a a a a a a a a a a a a a a » a a a a a a a a a a « a « a a a a a a a a a a a a a a a a « a a a a a a a a « a a a a a « » a a » « > 

HEALTH HAZARD INFORMATION 

Exposure Effects - ACUTE 

Inhalation: Vapors can cause irritation of eyes and 
respiratory system. Excessive vapor inhalation can result 
in narcosis, liver and kidney damage, unconsciousness and 
even death in confined or poorly ventilated areas. 

Eye/Skin: Ortho-dichlorobenzene is absorbed through the 
skin and causes irritation when applied for 15-60 minutes. 
Eye contact with liquid can cause severe irritation, pain 
and discomfort, although permanent damage' is not likely. 
Vapor concentrations greater than 100 ppm cause eye 
irritation. Prolonged or repeated skin contact with liquid 
can result in cracking of skin and dermatitis. Blistering 
of the skin (i.e., second degree burns) is possible with 
sensitive individuals. 

Ingestion: Although swallowing is not a likely route <pf 
exposure in industrial applications, accidental ingestion of 
large quan-tities of orthodichlorobenzene can cause effects 
similar to those described above for Inhalation. 

Exposure Effects-CHRONIC 

ABOOOOl 17768/29 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

Chronic inhalation tests of orthodichlorobenzene in animals 
(rats, guinea pigs and rabbits-93 ppm for seven months) 
showed no adverse effects; however, tests on animals a 
higher concentrations have shown liver and kidney injury. 

Animal Data 

Inhalation (Rat): 707 ppm/7-hour. Moderately Toxic 

Oral LD50 (Rats): 1,516 mg/kg. Slightly Toxic 

Dernrial LD50 (Rabit): > 10.000 mg/kg. Practically 
Non i rr i tat i ng 

Eye Irritation (Rabbit): (24-hr Score) 12.3 on a scale of 
110.0, SI ightly Irri tating 

Skin Irritation (Rabbit): (24-hr Score) 0.0 on a scale of 
8.0, Practically NonirrI tating 

Microbial mutagenicity assays using five Salmonella strains 
and one yeast strain with and without manrmal Ian microsomal . 
activation did not reveal any mutagenic effect. 

Carcinogenicity 

The foilowing components are listed by lARC, NTP. OSHA, or ACGIH 
as carcinogens. A 'P' indicates a Proposed Carcinogen. 

Chemical lAR NTP OSH 

Para-dichlorobenzene X P 

e Exposure Limits for Or tho-Dichlorobenzen 

AEL * (DuPont); 50 ppm - 15 Min. TVJA 
TLV •* (ACGIH) : 60 ppm, 300 mg/m3 

(CeiIing) 
PEL (OSHA) : 50 ppm, 300 mg/m3 

(CeiIing) 

Other Applicable Exposure Limits: 

Exposure Limits for Para-dichlorobenzene 

AEL * (DuPont): None Established 
TLV •• (ACGIH) : 75 ppm, 450 mg/m3 

STEL 110 ppm, 675 mg/m3 
PEL (OSHA) : 75 ppm, 450 mg/m3 

ABOOOOl 17768/30 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

• AEL is DuPont's Acceptable Exposure Limit. 
•* TLV is a registered trademark. 

Safety Precautions 

Avoid breathing vapors or mist. Avoid contact with eyes. Avoid 
contact with skin. Avoid contact with clothing. W^sh thoroughly 
after hand 1 i ng. 
Do not wear contact lenses. 

« a a a » a a a a a « a a a a a « a a a a a a a a a a a « a a a a a a a a a a a a « a a a a « a a a a a a * a a a a a a a a a a s a « * * « . 

FIRST AID 

SKIN CONTACT 
Irrmedlately wash with soap and plenty of water. Remove contamina 
clothing. Wfesh clothing before reuse. 

EYE CONTACT 
Inmediately flush with plenty of water for at least 15 min. CalI 
phys i ci an. 

Inhalat ion 
Remove to fresh air. If not breathing, give artificial 
respiration. PreferabIy mouth-to-mouth. If breathing is 
difficult, give oxygen. Call a physician. 

1ngest ion 
Give 3 glasses of milk or water. DO NOT induce vomiting 
and get medical help inrmediately. Never give anything by 
mouth to an unconscious person. 

Note to Physlscian: DO NOT adninister adrenalin for 
overexposure. 

« « a a a a a a a a a a a a a a a a a a a a a a » a a a * a a « * a a * a a a 8 a « a a « a a a a a a a a a * a a a a s a a a a » a a « * * 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Use only with adequate ventilation. Keep away from heat, sparks 
flames. Keep container tightly closed. Do not consume food, drin 
or tobacco in the areas where they nnay become contaminated with 
th i s mater i al. 

Personal Protective Equipment 

Eye/Face : Face shield. Coverall chemical splash goggle 
Respirator : Wsar suitable respirator wi th insufficient 

vent ilatIon. 
Protective Gloves : Rubber. 
Additional: Protective clothing to prevent skin contact. 
Apron for splashing. 

ARnnnnii776S/:^i 
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DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Evacuate personnel, thoroughly ventilate area, use self-contained 
breathing apparatus. Dike spill. Prevent liquid from entering 
sewers, waterways or low areas. Soak up with sawdust, sand, oil c 
or other absorbent material. 
Only personnel equipped with NlOSH/MSHA-approved, 
self-contained breathing apparatus or full face piece 
air-line respirators wi th auxilary SCBA operated in the 
pressure-demand mode and eye and skin protection permitted 
in area. 

W^ste Di sposal 

Cleaned-up material is a RCRA Hazardous W^ste. Treatment, storage 
transportation and disposal nrust be in accordance wi th appli cable 
Federal, State/Provincial, and Local regulations. Recover nonusar 
free liquid and dispose of in an approved and permitted incinera 
Remove nonusable solid nnaterial and/or contaminated soil, for 
disposal in an approved and permitted landfill. 
Thoroughly wet vacuum area of spill. Place all contaminated 
material in metal containers. 

a a a a a « a a « a » * s a « « a a « a a a » a a a « « a « » a a a a a a « » a « « « * » a * a * » a « a a « s a a a a « a a a a « a * * * 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name : 

Combustible Liquid, N.O.S. (Orthodichlorobenzene) 
Dichlorobenzene, Ortho, Liquid 

Hazard Class 
UN/NA No. 
DOT Labe1(s) 
Special Information 
Freight Class 

Combustible Liquid 
NA 1993 ORM-A/UN 1591 
Product label 
Reportable Quantity: 100 Ibs (45.4 k 
Ortho-Dichlorobenzene 

Reportable Quantity : 100 Ibs. 
Shipping Containers 

Less than 110 gallons. 
« a a a a a a a a a a a « a a a « a a » » « a a a a a « a a a « a a a » a a a a » « « « » a » » a a « a » a » » « a a a a a a a a a » » » 

STORAGE CONDITIONS 

Store in well ventilated area. Keep container tightly closed. Stor 
accordance with Federal Regulations. Do not store or consume food, 
drink or tobacco in areas where they may become contaminated with 
mater ial. 
Do not cut or weld on or near this container. 
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(STORAGE CONDITIONS - CONTINUED) 

Avoid contamination of water supplies. 

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a s * . 

ADDITIONAL INFORMATION AND REFERENCES 

This product can become a hazardous waste RCRA # -
OOCB:U-070 emptled container retains vapor and product 
residue. Observe all labeled safeguards until container is 
cleaned, reconditioned or destroyed. Do not cut or weld on 
or near this container. Avoid contamination of water 
supplies: Handling, storage, and use procedures must be 
carefully monitored to avoid spills or leaks. Any spill or 
leak has the potential to cause underground water 
contamination which may, if sufficiently severe, render a 
drinking water source unfit for human consumption. 
Contamination that does occur cannot be easily corrected. 

a * a a a a a a s a a a a a a a a a * a « a a a a a a a a a a a a a a a « a a a « a a a « « a a a a a a ( a a a a a a a a a a * » a a a * > i 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 88/03/04 
Responsibility for MSDS : Thomas E. Pierson 

Governor Lea Road 
Delaware City, DE 19706 
302-834-4536 

A nnnnni i -ncun-i 
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MATERIAL IDENTIFICATION 

NUMBER : L0000166 
NAME : Phosgene 

CHEMICAL FAMILY : Acid Chloride 
TRADE NAMES AND SYNONYMS : 

Carbonyl Chloride 

Carbonyl Chloride 
75-44-5 
C0CL2 

CAS NAME 
CAS NUMBER 
FORMULA 
MANUFACTURER/DISTRIBUTOR: PPG Industries 

One PPG Place 
Pittsburgh, PA 15272 

PRODUCT INFORMATION PHONE : 1-304-843-1300 
TRANSPORTATION EMERGENCY PHONE : 1-800-424-9300 

a * a a a a a « a a a a « a a a a a a a s a a a a a a s a a a a a a a a a « a a * a a » « a s * a a a a a ' a a a a a a * a a a a * « * » s « > 

COMPONENTS 

Material CAS Number 1 

Phosgene (min) 75-44-5 £ 

Hydrogen Chloride (max) 0. 
Chlorine (max) 0. 
a a a a a a a a a a a a a a a a a « a « a a a a a « a a a a a a a a » « a a s * « a a » a a a a a a a a a a a a * a * * * a a a « a a s a s > 

PHYSICAL DATA 
BoiIIng Point 
Vapor Density 
% VolatiIes 
Odor 
Color 
Sped f i c Gravi ty 

7.5 deg C at 760 nm Hg. 
3.4 (Air - 1.0) 
100 wr % 
Mi Id sweet odor 
Clear, colorless 
1.388 at 20 deg C 

Solubility: slowly decomposes. Vapor Pressure: 23.44 PSIA 
@ 20 deg. C. 
Form: Liquid and gas under pressure. 

a a a a a a a a a » a a a a a « a a a a a a a a a « a a a a a a a a a a a a a a a a a a a a a a a a a a « a a a a a a a « a a * * a a a a « 

HAZARDOUS REACTIVITY 

Instability : Stable. Reacts wi th excess heat, moisture. 
Incompatibility : Incompat ible wi th azides, react ive metal s (such a-. 

powdered aluminum potassiumor sodium) and alcohols 
Decomposition : Deccrrposes by reaction with azides, all alcohols L 

certain diols, moisture. Hazardous gases/vapors 
produced are carbon dioxide, hydrogen chloride. 

Polymerization : Polymerization will not occur. 

ABOOOOl 17768/34 
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FIRE AND EXPLOSION DATA 

Not appiicable. 

FIRE AND EXPLOSION HAZARDS 

Keep water av\/ay frcm phosgene leaks and 1 iquid pools; could 
increase phosgene vaporization and release. 

EXTINGUISHING MEDIA 

Not appI1 cable. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Evacuate personnel to a safe area. Wear self-contained breathing 
apparatus. Wfear full protective equipment. Cool tank/container with 
water spray. 

a a a a a a a * « a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a * a a * a a a a a a a a * « * * a a a a * a a « 

OTHER PHYSICAL HAZARDS 

In the event of fire and in the absence of leaks, 
phosgene-containing vessels should be removed from the fire 
area and/or cooled with water spray. This is imperative 
because boiling of the phosgene and subsequent ruture of 
vessel could create an extremely hazardous situation. 

HEALTH HAZARD INFORMATION 

ACUTE: 

Inhalation: Phosgene is 
by the U. S. Department 
poison. The principal a 
delayed pulmonary edema 
inmediately apparent in 
exposed person may acci 
the lungs without being 
smal I amounts may cause 
irritation and delayed 
pulmonary edema. The on 
for as long as 24 hours 
the extent of exposure. 

a highly toxic gas and is classified 
of Transportation as a Class "A" 
ction of inhalation overexposure is 
However, this effect is not 
a reiatively mi Id exposure. An 

dentally breathe the gas deeply into 
aware of the hazard. Inhalation of 
coughing, respiratory tract 
pulnrpnary edema. The onset of 
set of pulmonary edema may be delayed 
after exposure, but depending upon 
it usually occurs within 8 hours. 

EYE/SKIN CONTACT: Liquid phosgene may cause severe chemical 
burns. If there has been liquid exposure with respect to the 
skin, inhalation of vapors must also be suspected (2). 

INGESTION: Should be considered toxic If ingested. However, 

A T>nnnf>i i - i - i £ . i i i i ' i 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

this route of exposure is not the primary occupational 
concern. 

CHRONIC: 

Chronic at lew concentrations. 

According to NIOSH (2), there are no pertinent data in the 
scientific literature concerned with long-term effects on 
humans exposed to phosgene at low concentrations. 

TOXICITY DATA: 

LC50 Inhalation: LCLO Rate 50 ppm/30 min. 

LD50 Dernnal : Not available. 

LD50 Ingestion: Not available. 

NIOSH LCSO (Lethal Concentration): Unknown. 

EMERGENCY AND FIRST AID PROCEDURES 

NOTE: Prior to attempting a rescue of persons exposed to 
phosgene, all rescue/first aid personnel must be equipped 
with NIOSH/MSHA-Approved, self-contained breathing apparatus 
until rescue/first aid operations are complete, phosgene 
vapors have been eliminated, and all contaminated clothing 
has been removed and disposed. 

NOTES TO PHYSICIAN INCLUDING ANTIDOTES: 

IMPORTANTl The attached letter dated May 3, 1982, entitled, 
"To: Bnergency Room and Treating Physicians" should be given 
to any physician attending anyone suspected of overexposure 
to phosgene. 

TO: EMERGENCY ROOM AND TREATING PHYSICIANS MAY 3, 1982 
This patient has possibly been exposed to phosgene. Phosgene 
may cause pulmonary edema which can be a delayed response to 
this incident. The delayed response can be as short as 4-6 
hours or as long as 12-24 hours after the incident. 

IT IS IMPORTANT THAT THE FOLLOA/ING STEPS ARE TAKEN: 

1. The actual time of the incident should be determined. 

2. The degree or amount of exposure should be ascertained 
based on: 
- Subjective Symptoms - tightness in chest, shortness of 

breath, nausea (include the subjective symptoms 
experienced at the time of the intitial incident). 

ABOOOOl 17768/36 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

- Objective Findings - irritation of mucous menisranes 
(eye, nose, mouth, and throat), cough, wheezing or 
rales by auscultation, chest x-ray. 

Chest x-rays should be compared with baseline x-ray to 
evaluate the development of pulmonary edema. 

3. The subjective symptoms cannot be verified by objective 
findings and the significance of the exposure should be 
determined. 

A. If the subjective symptoms cannot be verified by 
objective findings and the exposure is not 
s ign i f i cant. 

- Make arrangements to follow the patient until the 
pulnpnary latency period has lapsed (24 hours). 

- Close observation is reconmended for the first 4 to 
6 hrs. after the incident before allowing the 
patient to leave your direct supervision. 

- Patients released after initial observation (4 to 6 
hours reconmended) should be advised to avoid 
strenuous physical exertion for 24 hours. 

B. If subjective symptoms are verified by objective 
findings and/or the exposure is significant: 

- Place the patient at complete rest in a medical 
facility for close observation. 

- Monitor the vital signs regularly (at least hourly). 
Gradual increases in vital signs may indicate 
developing pulnpnary edema. 

- Institute vigorous measures to prevent pulmonary 
edema. 

4. Routine arterial blood gas analyses should be made. This 
diagnostic procedure should be reserved for patients who 
are hospitalized for treatment (not just observation), or 
who have had a significant exposure verified by objective 
f indi ngs. 

5. A routine pulmonary function test is requested before 
discharging a patient from observation of before final 
discharge from hospitaiization. 

The following physicians are available for consultations: 
Carl B. Meyers, M.D. Office Phone 412-434-3846 
PPG Corp, Medical Director Home Phone 412-831-2147 
Pittsburgh. PA. 

ABOOOOl 17768/37 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

Keith Wilson, M.D. Office Phone 713-790-2070 
Pulmonary Section Page Phone 713-790-2201 
Methodist Hospital 
Houston, Texas 

Care i nogen i c i ty 

None of the components in this chemical is listed by 
lARC, NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for Phosgene 

TLV » (ACGIH) : None Established 
PEL (OSHA) : 0.1 ppm. 8 hr VNA 

• TLV is a registered trademark. 

Other Applicable Exposure Limits: 

Chlorine - 1.0 ppm. Ceiling; 

Hydrogen Chloride - 5.0 ppm. Ceiling. 

Note: NIOSH reconrmends for phosgene 0.1 ppm time-weighted 
Avg. and 0.2 ppm as Ceiling Cone, for any 15 min. 
period (2). 

Safety Precautions 

Avoid breathing vapors or mist. Avoid contact with eyes. Avoid 
contact with skin. Avoid contact with clothing. W&sh clothing af 
use. 
For additional product information, contact PPG Ind. Inc. 

a a a a « s « a 8 a « * a a a a « a a a a a a a a a a a a a a a a * a a a a a a a » a s a a a a a a a a a a a a a a * a * a * a * a a a « a 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air. If not breathing, give artific: 
respiration. If breathing is difficult, give oxygen. Call a 
physician. Do not al low person to walk. Take inrmediately to locc 
medical facility or hospital. 

INGESTI ON 
If swallowed, induce vomiting inmediately by giving two glasses 
water and sticking finger down throat. Never give anything by mc 
to an unconscious person. Call a physician. Take inrmediately to 
hospital if vomiting cannot be induced or if unconscious or in 
convuls ions. 

ABOOOOl 17768/38 
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(FIRST AID - CONTINUED) 

EYE OR SKIN CONTACT: 

Inrmediately provide exposed person with approved respiratory 
protection. Remove frcm area of exposure to fresh air. 
Thoroughly flush eyes and skin with plenty of water (soap 
and water for skin) for at least 15 min. while removing 
contaminated clothing and shoes. (DO NOT REMOVE RESPIRATORY 
PROTECTION DURING THIS PROCEDURE). Transport person to a 
hospital or local medical facility. Observe for possible 
inhalation overexposure. Place contaminated clothing into an 
airtight container until it can be decontaminated. 
Decontaminate clothing by placing in a 20% soda ash solution 
overnight. Then discard contaminated clothing. 

See Health Hazards Information. 

« a s a a a a a a a a a a * a a a a a a a a a a a « a a a a a a a a a a a a a * « a a a a a « a « a a a a a a a a a a a a s a * s « * » « * 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Use only with adequate ventilation. Keep away from heat, sparks 
flames. Keep container in a cool place. Do not mix with moisjture 
Do not apply heat to cylinder or ton tank. 
Do not use tank or cylinder as a vaporizer. 
Phosgene should be unloaded as a liquid using nitrogen pad. 
Use only appropriate wrench as provided by manufacturer for 
opening and closing container valves. Failure to do so may 
result in valve stem damage and possible phosgene release. 

Personal Protective Equipment 

Eye/Face : Coverall chemical splash goggles. Safety she-
& eye wash fountain In inmediate area. 

Respirator : Air supplied respirator. 
Chemical Cartridge Respirator : Self-contained. 
Additional : Chemical suit. Protective footwear. Chemical 

impervious suit tight at wrist and ankles 
w/hood. 

Protective Gloves : Neoprene or other impervious rubber gloves. 
a a » a « » » a a a « a a 8 a a a a a a « a a a » « a a a a * a a » a a a a « » » a a a a « » » « « a a « » a a a « « * » » » a « » » » * * 

DISPOSAL INFORMATION 

Aquat ic Toxi c i ty : 
Unknown. 

Spill, Leak, or Release 

NOTE; Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding wi th clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
See Additional Information for spill or leak procedures. 

ABOOOOl 17768/39 



10-Oct-88 ' Page 7 
Du Pont Material Safety Data Sheet MSDS No: LOOO: 

(DISPOSAL INFORMATION - CONTINUED) 

Wbste Disposal 

Phosgene can be absorbed in alkaline solutions. The most 
corrmon solution is caustic soda. 

CAUSTIC SODA SOLUTIONS FOR 
NEUTRALIZING PHOSGENE 

Phosgene Caustic soda (100%) Wkter 
Container Size Pounds Gallons 
150 Pounds 486 (100% Excess) 720 

1 Ton 6,540 (100% Excess) 9,660 

Place neutralized material in a closed container. Contact 
local hazardous waste disposal facility for disposal. 
Clothing that has been placed in airtight containers should 
be neutralized with 20% soda ash solution, then discarded. 

NOTE: Care nrust be taken when using or disposing of chemicai 
materials to prevent environmental contamination. It is your 
duty to dispose of the chemical materials in accordance with 
the Clean Water Act, the Clean Air Act, the Resource 
Conservation and Recover Act and any regulations as provided 
thereunder, as well as other relevant Federal, State or 
local laws/regulat ions regarding disposal. 

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a s a a a a a a a a a a a a a a a a * * * * * * * * * -

SHIPPING INFORMATION 

DOT 
Proper Shipping Nanne 

Phosgene 
Hazard Class : Poison A 
UN/NA No. : UN 1076 

Reportable Quantity : 5,000 Ibs. 
* a a « c s « a a a « a a a a « a a « « « a a « « « s s « a a « « a « a a a a a « s a * a « s » a « * « * a a a a a a * a a a * « * « « > 

STORAGE CONDITIONS 

Store in welt ventilated area. Store in cool place. Keep container 
t i ghtly closed. 
Fireproof area away from other containers. Keep away from 
heat & moisture-excessive heat can cause a pressure buildup 
8c nnay result in container rupture. Moisture can cause 
decomposition to carbon dioxide & hydrogen chloride. Avoid 
contamination wi th other chemicals. Phosgene is a reactive 
chemical; contamination may result in violent decomposition, 
fire, or explosion. Never place a leaking container in 
water. 
Make sure piping is dry and free of contamination of any 
type before admitting phosgene. Use only dry air (-40F Dew 

ABOOOOl 17768/40 
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(STORAGE CONDITIONS - CONTINUED) 

Point Min.) or oil-free Nitrogen for purging, testing for 
leaks, or padding. 

a a « a a a a a a a a a a « a « a a a a a a a a a a a a a a a a a a a a a a a a a « a a a a a a a a a a a a a a * a a a a * a a a a a a « a » 

ADDITIONAL INFORMATION AND REFERENCES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Evacuate all personnel inmediately. Only trained personnel 
wearing NIOSH/MSHA-Approved, self-contained breathing 
apparatus should be permitted to reenter area. Treat all 
exposed personnel as outlined in emergency and first aid 
procedures. Never put water on a phosgene leak. To locate 
leak use corrmercial anmonia (26 deg.) in a squeeze bottle or 
a cloth tied to a stick and dipped in arrmon i a water. Wien 
anrmonia water is held near (but not on) a phosgene leak, or 
is sprayed into the air near a phosgene leak, the arrmon i a 
forms a white cloud in the presence of phosgene. Care should 
be taken to avoid spraying anmonia water on copper fittings. 
Personnel wearing full face, self-contained breathing 
apparatus, should position themselves upwind so escaping 
phosgene moves away from them. For leaks in cylinders and 
ton containers, rotate so gas escapes instead of liquid. If 
possible, remove to an isolated spot. Bnergency capping kits 
for cylinders and ton containers should be on hand and used 
for stopping phosgene leaks. Such kits include step-by-step 
instructions and tools and can be obtained conrmercialIy from 
Indian Springs Manufacturing Ccrrpany, P.O. Box 112, 
Bal<*«/insvi I le. New York, 13027. 

a * a a a a « a a a a a « a a a a a a s a « a a a a a a s a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a s a a « s « * . 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 85/08/01 
Responsibility for MSDS : Carl B Myers M.D. (Med. Dir.) 

One PPG Place 
Pittsburgh, PA 15272 
412-434-3846 

ABOOOOl 17768/41 
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Akzo!Chemie UrethaneChe 

BoV^ 

PROPERTIES OF ELATE* CHDI DIISOCYANATE 

Ctwmical Name: tf»ns-l.4-cveieli«Kanadttaoeyanate 

StnictuiBl Fonnula: OCN-/ VNCO 

CAS Raviatry NumtMr 7617-76-2 

Propert ies 

Form 

PuritY 

InsoluWes 

Molecular VWfligh-

KJCO Conieni 

Isocyanate Eoutv. 

Specific gravny 

Meft ing point 

1 Bolting point 

! Vnooairy 

Flash point 

tepc pnasurc 

Vklue 

Wha t , flaicwl tDli« 

98<iomin 

0.51*1 ma» 

166.2 

50.6<ti 

83.1 

1 . 1 2 6 7 0 - C 

5 8 - 6 2 ^ 

143-C e 25 mm Hg 
260*C e 760 mm Hg 

1 3 . 0 c p a e B 5 * C 
1 . l e p s € 7 0 ' C 

>20CrF 

< 0 . 0 2 m m H g e 2 0 - C 

Notes 

Modi f ied ASTM D-1638 

Brookfield V i teomets ' 
No. 2 (pindle € ' 20 rpm 

r^aniky-Msnant 

Solubi l i ty of ELATE CHOI 

Solvent 

. -faluene 

Acetone 

EtnytAeatate 

Cellosolve' Aostsie 
Inrshydro luran 

r^rcii ioroethyiene 

CMorotorm 

So lub i l i t y 
gnns/100 gma ae lvem 

2 3 ' C 40*C 

76 
24 

55 

37 

23 
14 

123 

31 

9S 

8 6 

3 1 

3 9 

68 

' V a d a m a ' ^ o l Umon C a r o . ^ Core. 

React iv i ty of ELATE CHDI 

Eased on the reactivity o-f MDI as l . the relative reaaivhies 
of several diisocyanates in three catalyzed reaaior^s were 
as follows: 

1 . Urethane formation (wrth n-butanoi in toluene @50*C 
caia!y7ed wKh diburyl tin dilauratel 

PPOI-.MDI-.CHDIJPDI:H,jMDI= 
1.50:1.00; 0.40:0.16: 0.14 

2. Urea fornnatior. (vi-tth water in cellosolve acetate © 50°C 
catalvzed with dia2abicyclo(2.2.2)oaane) 

. P P D 1 : M D : : C H D I : I P D I : H , J M D I = 

2.20:1.00:0.01:0.005:0.005 
30C S Wader Drivt. Cnicago. lUmoi. 60606 312/786-0600 

3. Isocyanurate formation (cyclotrimeriiation ca'-aij-ze 
N,N",N"-tris(dimethyl aminopropyl) hexahydrotrlazine 

PPDI:MOI:CHDI:IPDI;H„MDl= 
1.50:1.00:0.02:0.01:0.01 

PPDI—p-Phenylene diisocyanate 
IPD/—Isophorone diisocyanate 
CHDI—trans-l,4-Cyclohe3£ane-diisocyanate 
MDI—4,4'-Diphtjnytmethane diisocyanate 
NDI-I.S-Naphthalene diisocyanate 
H,jMDi-4.4'-MeinYlenebis<cyclohe>Yl)diisocyanste 



Vapor Pressure of ELATE CHDI 

The vapor pressure of ELATE CHDI is similar to toluene 
diisocyanate (TDI). 

» -
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250 200 150 100 
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50 

ELATE CHDI Toxicrry data 

'ELATE CHDt has been tested extensively to determine toxicity 
und potential hazards in shipping, storage and handling. 
Examination of this data indicates that ELATE CHDI is toxic 
by ingestion and very toxic by inhalation. ELATE CHDI is a 
severe eye irntant and lachrymatoc a moderate skin irrrtant 
and may cause skin and lung sensitization. Both ELATE 
CHDI and 1,4-cyclohexyl diamine were found to be 
nonmutagenic in the Ames test. 

1 -feaieiTy tes t 

1 Acute Oral Ibxieity (LD,^] 
i n tvts 

Acuta Inhalation tba id ty 
|LCK,)inrats 

1 Acute Derrnal Tbxicrty |1.D„1 
in labtMs 

Primary iTTTiation Index 
takin) on rat io iu 

[ Skin Sent f i i za tnn "feat 'm 
guinea pigs 

Eye IfTTiation Score in rabbits 

Ames ISalrrwoBltaJ 

M t l u t 

760 mg/kg 

<0.1 mg/ l ( 4 h n l ' 

> 4 6 4 0 i n g / k g _ . 

ZBO 

Mi ld sensitizer 

5 5 ' 

NegetSie 

iMiiarial aaioaoled .1 60X. Becauw CHOt has a ..par ereasuia ol 
<0.02 mm ho IS 30*C. II may D« BUumao to na-. i TLV ol 0.02 ppir, 
wnicn a in« OS*^A sunoard toi TDl. 

i * .F iap. tcotm tor 6 rabbits Toial pouiOI. i o y t i« 110; 
«d<a t . poiawial w ^ m a ma-aiiiLH. oamaga 

Health Hazard Data 

>30 

ELATE CHDI is a SEVERE LACHRYMATOl^. ti is harmful 
rf swallowed or inhaled, causes skin irritation and severe 
eye irritation. It may cause allergic pulmonary and/or skin 
•reaaion. Wash thoroughly after handling. Avoid prolonged 
or repeated skin contaa. Avoid contact with eyes and 
clothing. Do not breathe dust or vapor 

PHOTECnV i CLOTHING: Full face respiratory protection, 
goggles, and rubber gloves must be worn when handling 
this msteriaL 

VEhrriLATION: The working area must be well ventilated 
and containers kept dosed when not in use. 

HRST AID; IN CASE OF OVEREXPOSURE CALL A 
PHYSIOAN IMMEOIATHX 

EYE CONTACT: Wash out wrrth ptonty of water for gt I M S I 
1S minutes itnmotfatolY.S—te wod' icai jUawi ionI 

'SKSH COW5ACI: Waahmwih oaa|D'a8t»iiw>oc 

• •'tWHAiJCTIOtl:fi»inuiMo poi iai t u y y t m n t B O u m ^ M M , . 
odmlfitster oxygen ff rtaodod. Kaoppotivnt ainBst. AaMc' 
medica l a t tant ion immadiataty! 

nVGESnO&i: Drink EingeijGan!ftiei"of-waterto f tduce^ 
concerrtration. If vomriing occors. drink more water. Keep 
patient at rest Seek medical a t tsnt ion immediately! 

SPILLAGE ON CLOTHES: Remove contaminated clothing 
immediately and examine skin for contamination. Soak 
clothing in decontaminant liQuid (a solution of ammonia 
(8%) and detergent (2%) in water] for 24 hours follo^.ed 
by normal laundry. 

CLEANUP: Qean up immediately using NU-2 Neutraiizer 
compound. Decontaminate spilt arsa vyith mixture of 96% 
watec 2% ammonia, and 2 % liquid detergent 

WASTE DISPOSAL: Discarded ELATE CHDI should not be 
discharged or flushed into a sewer or-any water streams. 
The discarded material should first be converted to a non 
reactive compound by neutisiization with 2% ammonia. 

Storage and Handling 
Store this n:\aterial away from extemes of heat end co i i . 
Protect trom moisture: store in a dry area and re-close 
opened containers tightly. Do not reuse containe: Since 
emptied containers retain residues, all labeled hazard 
precautions must be observed. Dispose of container in 
accordance with applicable regulations. 

JN CASE OF ARE: Use water fog. cartoon dioxide, sand or 
dry chemical. 

Shipping 
ELATE CHDI is classified as Poison B by U.S. DOT and lATA 
Regulation UN 2811 defines shipping conditions for this 
product 

Avai labi l i ty 
ELATE CHDI is available in 10 kg drums. Samples |0.5 tc I.C 
kg) are available for evaluation upon request. For adcnions 
data sheets on formulating ELATE CHDI in high perlormancs 
polyurethanes and on typical properties of formulan'ons or 
to place orders or obtain samples contact: 

Akzo Chemie bv 
Diversification Unit 
Plastics and Elastomers 
Stationstraat 48 
3818LWAmersfoon 
The Netherlands 
Phone:033-643911 
Telex: 79276 

Akzo Chemie America 
Business Development Dep: 
300 South Wacke.- Drive 
Chicago, Illinois 60606 
Phone: (3121 785-0400 
Telex; 25-3233 

NOTICE. T>4 i tchncj l intormai«n *fte (wg9^vof^> '0' u»e mboe it*'v<r^ A'« 
twfca on Aiac C^vmie Ar«\e*<4 5'CM0Tcr.«ncc«oetir'«[:e&(y>it«D»i>^<^r*c:*» 
leiiADie Ow:swcnmiormaiior>«nc suC9esiia^sacr<ucfn«tir.>Mri«i>*'-'a'':v a '^ 'T 
Dtten; ha&t'tv c»*̂  ot BSSL»̂ e£ Ints suSticaxcA a no* ic DC ia>e'̂  as i b c t i a K 
ocw*!* unaet Of inlrmge on anv oj i^nu &ir.ct A 'c : Cr^'nic Aniei.cc na; nc 
Con̂ Txy owe* \rtt coooHionsi unae* iwhuri ih* coouc. a transponec sio-tc 
l̂an<3)ee. utao or aaot^C. tK/ve> mu&i oewrnmc to> rtmse" Dv pr9bminj-\_iiaa'j y 

Oihr-w-t ms SbtaO'i'lv Ol ir»« txooi^c w f«l pui jc iei ALL ̂ ^ O y j C ^ c^: 
SOLI) SUBJECT TC A G O Chert** Ameici i WRrTTCs W A O ^ V . T > V ; - - . : -
WAflWANrr S (N Li£u OF AU OTHcR WAfWAVTiES. EXPn.cSS (W tM^J^Z 
BwCvLlOlNG W n n O L ' ^ U M H A T I O N * H £ IMPL'tC WA^WxAN'ltS 0= f^':" 

CHAhnAaiurTv OR FTTNESS f c ^ * PLJTOJLA<? PL-RPOSE t-^c o * ' ^ * AOWTC* «. 
Ul>^iv or* *T>v Dav^ l l (ifTan^ jc \i>e pi'Ce o-' i'** D'OO-JCI irt«c Ns oc^o*"- if 
aun^O'k^eciDcnk'^eo'OtnrrM^fL^'noon* A.jcCn«rTMcAm«r.cASMa*niru »cor> 
ol wrhch n * « u a 0 4 on reouCK 

CAkao Owniae Amencz. 138$ 
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E. I . DU P O N T DE NEMOURS & C O M P A N Y 

iNcoRvoaATca 

WILMINGTON, DELAWARE 19898 
March 2 1 , 1989 

klA-TERIALS ANO LOGISTICS DEPARTMENT 

Mr. Geoffrey L. Pratt 
Director of Operations 
Custom Manufacturing 
Cedar Chemical Corp. 
24th Floor 
5100 Poplar Ave. 
Memphis, 1Jf|f 38137 

Dear Mr. Pratt, 

Further to oy conversation wi-th you last week, I am 
forwarding a flow sheet for the custom synthesis project. Our 
requirements are expected to be around one million pounds per 
year beginning in -the third quarter of 1989. 

For this production rate we estimate the following 
reactor voltimes: 

• Dehydration - 1 x 2,000 gal. 

• Reaction 1 - 1 x 2,000 gal. 

• Reaction 2 - 1 x 4,000 gal. 

• Precipitation - 2 x 4,000 gal. 

It is preferable that all vessels be glass-lined but 
essential that equipment for Reactions 1 and 2 be glass. The 
process requires significant volumes of solvents so it will be 
necessary to have solvent storage capacity and a distillation 
recovery system. 

Please look over this information and let me know by 
•the end of this month if there is an interest in pursuing 
further. We can supply a Technical Information package under 
secrecy agreement. A draft of such agreement is also enclosed. 

I look forward to hearing from you. 

Yours 

D. lt*yiS.. fearing 
M&L P l a n n i n g 
B u s i n e s s S e r v i c e s 

a:DMHWIB.doc:bis 
A t t a c h m e n t s 

ABOOOOl 17439/1 
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M a r c h 2 1 , 1 9 8 9 

E. I. DU PONT oe NEMOURS & COMPANY 

WILMINGTON, D E L A W A R E 19898 

MATERIALS A N D LOGISTICS OePARTMENT 

Mr. Geoffrey L. Pratt 
Director of Operations 
Custom Manufacturing 
Cedeir Chemical Corp. 
24-th Floor 
5100 Poplar Ave-
Memphis, TX 38137 

Dear Mr. Pratt, 

Further to my conversation with you last week, I am 
forwarding a flow sheet for the custom synthesis project. Our 
requirements are expected to be around one million pounds per 
year beginning in the third quarter of 1989. 

For this production rate we estimate the foilowing 
reactor volumes: 

• Dehydration - 1 x 2,000 gal, 

• Reaction 1 - 1 x 2,000 gal. 

• Reaction 2 - 1 x 4,000 gal. 

• Precipitation - 2 x 4,000 gal. 

It is preferable that all vessels be glass-lined but 
essential that equipment for Reactions 1 and 2 be glass. The . 
process requires significant volumes of solvents so it will be 
necessary to have solvent storage capacity and a distillation 
recovery system. 

Please look over this information and let me know by 
the end of this month if there is an interest in pursuing 
further. We can supply a Technical Information package under 
secrecy agreement. A draft of such agreement is also enclosed. 

I look forward to hearing from you. 

Yours 

D. m-/H. Waring 
M&L Planning 
Business Services 

a:DMHW18.doc:bis 
Attachments 

ABOOOOl 18292/1 
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ESTABLI5HE0 WQ 

E. I. DU PONT DE NEMOURS 8C COMPANY 

iNCoRPOfuno 

L A PoiiTE P L A N T 

RO. Box 347 

L A PORTE. TEXAS 77572-0347 

November 20, 1989 

A G R I C U L T U R A L PRODUCTS D E P A R T M E N T 

Mr. John Miles 
Cedar Chemical Corp. 
P. O. Box 2749 
West Helena, AR 72390 

Dear John: 

Enclosed is a recently upgraded section of our "Guidelines & 
Instructions for Contractors" regarding cross conteunination 
prevention. This is a subject critical to otir mutual success. 
Please be sure to read carefully and review wi-th all your 
employees who deal wi-th Du Pont products. Key items from this 
upgraded section are: 

Under no circumstances should containers be re-used for 
Du Pont product, rework or recycle storage. 

Insecticide or fungicide samples must be disposed of and not 
recycled. Herbicides samples can be reworked if written 
scimple rework procedures have been agreed to by the Du Pont 
contract administrator. It is preferred that lab samples be 
reworked immediately rather than storing and recycling in 
bulk. 

All Du Pont materials must be properly leUseled using the 
labels which are ordered from Blackhawk Warehouse. Details 
of labeling requirements are given on pages 21-22 of the 
attached. 

New sampling reijuirements for cross conteunination prevention 
from a preceeding product are given on pages 11-12 of the 
attached. 

Sincerely, 

A. G. Rohrer 
Contract Superintendent 

AGR/dk 
Attachment 

c c : A. J . Sepcie 
T. N. Kirchner , AG, Wilm. 

BETTER T H I N G S FOR BETTER LIVING 

ARnnnn117308/2 



9. 

B. Contamination of Du Pont Products 

Of utmost concern to Ou Pont (and by Implication, the Contractor} 

Is the possibility of contamination of one product with another. 

This has happened, and the consequences can be very expensive in 

terms of both money and reputation. 

The most damaging combinations are contamination of an 

insecticide or fungicide with an herbicide. For that reason. 

Ou Pont rarely approves the production of these pesticides in 

equipment which has been used for herbicides. Accordingly, these 

instructions are aimed primarily at conditions where herbicide 

follows herbicide; although they apply to any combination of 

products. Extreme care must be exercised to prevent 

contamination of one herbicide with another. Crop herbicides are 

selective In their action. I.e. one herbicide will be safe for a 

particular crop and quite injurious to another. 

There are many ways in which one product can become 

contaminated with another. Several of the most likely are 

• Failure to adequately clean, flush and Inspect equipment 

when changing products. 

• Nistaicenly charging a quantity of the wrong active 

ingredient. Many packages look alike. 

• Reusing empty containers of one technical naterial for 

sweepings, shakedown, etc. of another. 

• Misuse of a prelabeled finished product container. 

• Dust sifting or blowing from an adjoining area. 

• Laboratory sample recycled to the wrong process. 

s Using unlabeled or incorrectly labeled containers. 
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10. 

The following procedures will be used to minimize the possibility of 

cross contamination and to monitor this characteristic. This is in 

addition to analyses required for normal specification quality. 

1. Cleanout 

• As soon as verbal agreement is reached that a production run 

is to be made, the Contractor will advise the Ou Pont 

Contract Administrator in writing the name of and type of 

product which will have been run in the equipment 

imnediately prior to the Du Pont product and provide samples 

as requested. If the preceding campaign was short, then the 

names of products run in the last two or three campaigns are 

needed. If there is an Intervening change in this product, 

the Contract Administrator will be verbally notified 

innediately and confirmed in writing. Development of a 

trace level component (TLC) detection procedure takes time; 

therefore, early knowledge on what the preceding product is, 

is a nust. 

• Du Pont will then set maximum limits for Trace Level 

Components (TLC) in its product and will provide a detection 

procedure for determination. This information will be 

conveyed to the Contractor in advance of startup. 

• The Contractor and Contract Administrator will consult and 

agree on procedures to be used for c1eanout of the 

facilities. If flushes of clay or other inert materials are 

used, they must be analyzed for contaminant and pass the 

maximiai limits specification before production starts. 

Where liquid systems are Involved, the last flush 

material, water or other solvents, must also pass the 

maximum specification limits. 

B Clay flushes with a minor concentration of a technical 

different than the Du Pont technical currently being 

formulated SHALL NOT be used. 
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11. 

All materials and containers which will not be used in the 

campaign are to be^r^owved from the operating area to reduce 

the possibility of inadvertent mixing of products. 

Following cleanout, the Contract Administrator will inspect 

the unit and approve for startup. Production will not 

commence until this approval is given. The Contract 

Administrator's inspection does not relieve the Contractor 

of any responsibility. 

The following is the minimum required start-up TLC sampling 

and analytical schedule. Any deviation from this schedule 
I.. 

must be agreed to by the Contract Administrator prior to 

start-up. 

—Sample the first material through the filling equipment. 

For liquids; 

a}Take a grab sample and analyze for TLC, stop pack out 

until this is completed, 

b)Finished product container weight/volume may be adjusted 

while (a) is being completed. 

c)If TLC result of (a) is greater than 2/3 of the maximum 

TCL specification, stop formulation and contact the 

Contract Administrator. If TLC is less than 2/3 of the 

maximum specification, begin finished product pack out and 

continue formulation. 

For solids: 

a)Take a grab sample and analyze for TLC, then pack out 

3,000 pounds in bulk containers while analysis is being 

run. 

b)Then take another grab sample of product made after the 

3,000 pound quantity and analyze for the TLC and finished 

product analysis and begin finished product pack out. 

c}Review TLC results of (a) and (b), if either of th&a is 

greater than 2/3 of the maximum TLC specification on If 

(b) is greater than (a), contact the Contract 

Administrator at once. 
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12. 

--After the above conditions have been net, take a composite 

sample made up of a sample from each pallet of the next 

batch and analyze for TLC. If the TLC result of this sample 

is greater than the previous sample, stop formulation and 

contact the Contract Administrator at once. 

••Analyze a composite sample of the next four finished 

product batches for TLC. If each of these batch TLC results 

is less than the preceding batch, discontinue start-up TLC 

analyses. If any batch TLC result is greater than the 

preceding result, stop formulation and contact the Contract 

Administrator at once. 

—Continue to run TLC analysis on each 5th finished product 

batch, beginning with batch 10, until 100.000 pounds or 

gallons have been produced. Record these results on the lab 

analytical sheet for this product and report the results 

promptly to the Contract Administrator. 

The first batches of Finished Product should be retained 

until analysis shows that contaminant levels are 

satisfactory. All product falling the contamination test 

will be conspicuously identified and set aside and held 

until advised of disposition by the Contract Administrator. 

When a sample Is taken to the lab for any purpose, it must 

NOT be returned to the line for rework but must be disposed 

of properly as waste when no longer needed. If for some 

herbicide product there is a compelling reason to return 

material to the production line, then there should be an 

explicit written procedure, with controls, signed by the 

Contract Administrator that allows this. Under no 

circumstance shall fungicide or insecticide lab samples be 

returned to the production line. 
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13. 

2. Mistaken Charge 

• Once the equipment is clean, contamination from outside 

sources must be avoided. All Du Pont contracts specify that 

the contractor will segregate, identify and inaintain a 

separate Inventory of Du Pont owned materials. The 

Contractor shall do this. This must be done for several 

reasons, one of which is to help avoid the mistake of moving 

the wrong material to the charging area. 

• The Contractor should provide a means of double checking 

that the labels of materials brought to the charging area 

are correct and that the components Intended for a specific 

batch agree with the batching logs. 

• The first check is when the raw materials are initially 

staged in the formulating area, the person doing this will 

check that the visible labels on the pallet indicate the 

correct material. 

• The second check Is when the person charging the raw 

material to the batch will check EACH raw material package 

label before charging and recording the lot number on the 

batch sheet. If there is no lot number, then the Contractor 

Supervision must approve charging and initial the batch 

sheet. Rework and recycle charges dumped via drums or bags 

should be recorded on the batch sheet with each label 

checked prior to charging. 

3. Reuse of Shippinc Containers 

In some instances, technical product (or finished product 

for repackaging) may be furnished in drums. After such 

drums are emptied, operators often find th&a convenient for 

trash and waste of all kinds and even move them from one 

area to another for such purposes — WITH LABELS INTACT. 

Therefore, the following rules must be followed* 
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14. 

• A Du Pont supplied raw material or finished product 

container must not be reused for any purpose. Likewise, 

drums from other areas nust not be moved into the area being 

used for Du Pont product. There is no circumstance under 

which such a practice is permissible. 

• Disposal of all containers will be made in accordance with 

the Contract terns. 

4. Misuse o f Labeled Finished Product Containers 

We have often found prelabeled finished product containers used 

for the same purposes as discussed above; this is an eouallv 

serious offense. In the case of liquids, we have noted instances 

where a foronan has grabbed an empty, but fully labeled Du Pont 

container and used it to collect a sample of another product. 

The use of a labeled finished product container for any purpose 

other than to contain the intended product is forbidden. It 

should be made clear to all employees that there is no 

circumstance under which labeled containers mav be misused. 

5. Dust Contamination from Adjoining Areas 

With most Du Pont products the maximum permissible level of a 

contaminant is very small, usually under SO ppm, although In some 

cases it may be higher. With levels this low, it is not 

difficult for dust from an adjoining unit to infiltrate a Du Pont 

production area and create a problem. Many things can be done to 

reduce this risk. (Continued next page.) 
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15. 

• Fixed partitions reaching from floor to roof should separate 

adjoining areas 

• There should be no opening between adjoining areas but if an 

opening exists it should be capable of being sealed by a 

good fitting door. 

• No direct vehicular traffic between areas should be 

permitted. 

• Fans used for cooling should be positioned such that any 

dust generated cannot be blown toward an adjoining area. 

• Spillages should be cleaned up promptly. 

The above comments address only some of the most obvious ways 

cross contamination may occur. All employees must be aware of 

the risks inherent in these operations and continually reminded 

of the proper procedures. Du Pont expects that the Contractor's 

management will establish programs to minimize such risks. Our 

contracts make the Contractor financially liable for loss of 

product or damages from the use of contaminated product. THE 

60AL IS ZERO CONTAMINATION. 
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F. Paekaaino k Palletizing 

Will be performed In accordance with Instructions issued in tha 

Contractor Hanual for the product or by the Contract Administrator for 

each product. 

8. Proper Labeling of Ou Pent Materials 

The importance of proper labeling during the storage, handling, 

manufacture, transportation and Inventory of Ou Pont materials cannot 

be overemphasized. Proper labeling helps assure correct operation by 

reducing the potential for such problems as: 

Unsafe handling practices 

Inaccurate accounting 

Misplaced materials 

Poor inventory control 

Cross contamination 

Bill of lading and shipping errors 

Improper warehousing practices 

All of these problems can result in serious consequences such as: 

Reduced employee safety 

Loss of revenue 

Damage to Du Pont's reputation 

Customer dissatisfaction and complaints-

Increased work load 

Over ordering materials 

Increased warehousing needs and expenses 

Proper labeling alone will not eliminate all these problems, but it is 

a positive step in bringing them under stricter control. In order to 

improve our effectiveness in this area, the correct use of labels is 

required. The labels covered in this section are: 

ABOOOOl 17308/10 



22. A.B.C.D.E.F.G 

LA9EV, TVPg .LABEL NUMBER 

• Caution label (static) Afi-3456 8019 

• Property of Ou Pont LAPORTE 072189 

• Du Pont sample LP 081089 

• This drtoi contains B-21I29 5-73 

• Rework AS-2339 8017 

• Trash only B-22082 9-80 

• For disposal LP 082389 

These labels are stocked at Blackhawk Warehouse and may be obtained 

from there by any of the following methods: 

THE METHODS ARE LISTED IN ORDER OF PREFERENCE-

(1) Contact Blackhawk Warehouse via All-in-One and copy in your 

Contract Coordinator. Blackhawk's All-in-One address Is 

BLACXNH@A1WHVX08. 

(2) Telephone Nancy Moneymaker at Blackhawk Warehouse and request 

shipment o f the desired labels. Their phone number is 

(501)572-6764. Notify your Contract Coordinator. 

(3) Place your order with Blackhawk Warehouse via fax. Blackhawk's 

fax numbers are (501)572-7749 and (501)572-4230. You may also 

notify your Contract Coordinator via fax. The number is 

(713)470-3195. 

(4) Should you have a problem securing labels using any of the above 

methods, contact your Contract Coordinator inimediately by phone. 

Please remember IT is YOUR RgSPONSIBllITY TO MAINTAIN AN ADEQUATE 

SUPPLY OF THESE LABELS AND USE THEM TO KEEP ALL APPROPRIATE DU POHT 

PROOUCTS OR MATERIALS IH YOUR POSSESSION OR CONTROL OR SENT OUT FOR 

STORAGE PROpERLY LABELED AT ALL TIMES. Proper labeling includes not 

only applying the correct label but filling It out properly as well. 

These labels, with the exception of the "TRASH ONLY' labels Bay only 

be used on Du Pont products or materials. The "TRASH ONLY" labels may 

be used only on trash containers in the plant. Please make sure all 

your employees are aware of this procedure and that it is being 

followed at all times. An example of each of the above labels and an 

explanation of its use follows. 
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CAUTION LftflHI <STATIC) W6-345S 8019 

CAUTION 
THIS PACKAGING FILM CAN 
5.Vlk5 STATIC ELECTRICAL 
CHARGES. 
00 NOT REMOVE PLASTICf ILM 
IN AREAS WHERE POTENTIAL 
FLAMMABLE OR EXPLOSIVE 
VAPOR/AIR MIXTURES CAN 
EXIST. 

PURPOSE: TO UflRN AGAINST POSSIBLE STATIC CHARGES FROH STRETCH 
URAP FILn. 

USE.- APPLIED. AFTER URAPPINB. TO THE CENTER OF ALL FOUR SIDES OF 
STRETCH WRAPPED PALLETS OF 1X1 PONT IIATERIALS, EITHER IN 
PROCESS. IN STORAGE OR FINISHED PROOUCT. 
NOTE - THESE LABELS SHOULD ALSO BE APPLIED TO ANY VENDOR 
SUPPLIED STRETCH URAPPED PALLETS OF HATERIALS SHIPPED TO YOU 
FOR OU PONT USE AS SOON AS RECIEVEO. 

ABOOOOl 17308/1 
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•PROPERTY QF DU PONT" LABEL LAPQR-rE 872199 

'*E0. U.S. PAT. &TM Of*-

PROPERTY OF 

. 1 . DUPONT de NEMOURS CO 

LAPORTE 072189 

PURPOSE: TO IDENTIFY ALL DU PONT HATERIALS IN USE. STORAGE OR 
TRANSIT. 

USE: APPLY TO ALL SHIPHENTS OF GOODS RECIEVED AS UELL AS ALL 
MATERIALS PRODUCED OR ACCUHULATEO IN THE PLANT, THIS 
INCLUDES ALL MATERIALS SUCH AS CRUDES. PACKAGING SUPPLIES. 
TECHNICALS. REUORK AND HISCELLANEOUS ITEHS BUT DOES NOT 
INCLUDE FINISHED PRODUCT UNLESS SPECIFICALLY INSTRUCTED. 
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OU PONT SAHPLE LABEL LP 091999 

1 

SAMPLE OP 

DATt TIME 

LC" NC BtT-r- ND _. 

&-.M-_E: E> ___^ 

SAV=w£ :\ccqMAr;ON 
FOR DU PONT PRODUCTS ONLY 

PURPOSE: TO IDENTIFY AND DIFFERENTIATE ALL DU PONT SAf*»LES TAKEN 
DURING A CAHPAIGN OR AT OTHER TIHES FOR ANALYTICAL. 
RETAIN. SAHPLE SHIPHENT OR ANY OTHER REASON REQUIRING A 
SAHPLE. 

USE: APPLIED DIRECTLY TO THE SAHPLE CONTAINER. ONE SAHPLE PER 
LABEL ANO ONE LABEL PER SAHPLE. ALL INFORHATION REQUIRED 
ON THE LABEL HUST BE FILLED IN. 
NOTE - THIS LABEL IS ONLY INTENDED FOR INTERNAL USE. UHEN 
TRANSPORTING FROH THE PLANT. THE APPROPRIATE PROOUCT 
LABELING HUST ALSO BE APPLIED. 
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'THIS ORUH CONTAINS" LABEL S-2nZ3 5-73 

PUF^OSE: TO CORRECTLY IDENTIFY CONTENTS OF CONTAINERS ftS UELL flS 
RECORD DATE OF PROOUCTION, DRUM NUMBER AND NEJ UEI6HT. 

USE: APPLIED TO DRUHS OR OTHER PACKAGES CONTAINING SUCH DU PONT 
MATERIALS AS IN PROCESS MATERIAL BEING HELD FOR USE, IN 
SPECIFICATION MATERIALS FOR LATER USE. DRUMS CONTAINING 
PARTIAL OR DAMAGED PACKAGES OF CRUDES FOR USE IN THE UNIT 
OR ITEMS IN PLANT STORAGE (EX. OUST COLLECTOR BAGS STORED 
BETWEEN CAMPAIGNS) 
NOTE - < n THIS LABEL IS NOT TO BE USED IN PLACE OF A 
••REWORK" OR "TRASH ONLY" LABEL. (Z> THIS LABEL IS NOT 
SUFFICIENT FOR TRANSPORTATION OR OFF PLANT STORAGE. 
UHEN REMOVED FROM THE PLANT. THE APPROPRIATE PROOUCT 
LABELING MUST ALSO BE APPLIED. 
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-REUORK" LABEL . n5rZ33i.JSn. 

When Removed From Plant, The Appropriate Product Labeling Must Also Be Applied. 

^REWORK ^ 
^ ^ Product Name f ^ 

Date Lot No^ 
Quality Problem 
Reason For Rework 
Name ^ 
Net Weight «C-IU9 6017 

PURPOSE! TO CORRECTLY IDENTIFY ANO RECORD NECESSARY INFORHATION 
REGARDING OU PONT REWORK HATERIAL HELD ON PLANT OR 
STORED OFF PLANT FOR LATER fttUSE. 

USE: APPLIED TO EACH INDIVIDUAL DRUH OF REWORK OR TO ALL FOUR 
Sires OF STRETCH URAPPED PALLETS OF FINISHED PROOUCT 
CONTAINERS UHICH HAVE BEEN DECLARED OFF SPECIFICATION. 
ALL INFORHATION RE6U1RED ON THE LABEL HUST BE FILLED IN. 
NQTE - AS THE LAffiL STATES, "WHEN REHOVED FROH THE PLANT. 
THE APPROPRIATE PRODUCT LABELING HUST ALSO BE APPLIED". 
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'TRASH ONLY" LABEL B-?7e81 9 - M 

TRASH 
ONLY 

B-zaou *to 

PURPOSE: TO COIWECTLY IDENTIFY QLl TRASH CONTAINERS ON THE SITE. 

USE: THIS LABEL SHOULD SE APPLIED TO AT LEAST TUO SIDES OF ALL 
TRASH CONTAINERS. IF POSSIBLE, ALL TRASH CONTAINERS SHOULD 
BE THE SAHE SIZE. TYPE ANO COLOR. UNDER NO CIRCUHSTANCES HAY 
DU PONT PRODUCT OR CRUDES KLIVERY DRUHS BE USED AS TRASH 
DRUHS. NO TRASH DRUH HAY CONTAIN ANY TYPE LABEL IN ADDITION 
TO THE "TRASH ONLY" LABEL. 
HQIE - SHOULD THE PLANT SITE DECIDE NOT TO USE THIS LABEL ON 
ALL TRASH DRUHS. SOHE HUTUALLY ACCEPTED ALTERNATIVE HUST BE 
REACHED. THE GOAL IS THAT ALL TRASH OTUHS ARE THE SAHE AND 
EASILY IDENTIFYABLE AS SUCH. 

Aunnnni i7-»n«/i7 



22.G 

"FOR DISPOSAL" LABEL LP 9923B9 

FOR 
6 DISPOSAL / j 
f A IDENTIFY CONTENTS ON SEPARATE LABEL w A 7. 
LP 082389 

PURPOSE: TO ItKNTIFY CONTAINERS OF HATERIAL FOR DISPOSAL. 

USE: THIS LABEL IS TO BE APPLIED TO AT LEAST TUO SIDES OF ALL 
CONTAINERS OF DU PONT HATERIAL BEING HELD FOR DISPOSAL. 
STRETCH URAPPED PALLET LOADS OF HATERIALS FOR DISPOSAL HUST 
HAVE ONE OF THESE STICKERS ON EACH SIDE. PROPER PROOUCT 
LABELS AND/OR DESCRIPTION LABELS SUCH AS "THIS DRUH 
CONTAINS" LABELS ARE TO BE USED ALONG UITH THIS LABEL. 
IN ADDITION. SPECIAL STENCILING HAY BE REQUIRED FOR 
HATERIALS BEING SHIPPED TO ANOTHER SITE FOR DISPOSAL. 
NOTE - DIFFERENT MATERIALS FOR DISPOSAL HAY NOT BE HIXED IN 
THE SAHE CONTAINER NOR MAY CONTAINERS OF DIFFERENT HATERIALS 
FOR DISPOSAL BE MIXED ON THE SAHE PALLET. 
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DUPonr 

TEST METHOD 

ALCOHOLS 

DETERMINATION OP ACIDITY AS ACETIC ACID 

METHOD E56OO.O05.01.CWP 

'̂jAfT r r r r , "^ 

''SonsfUMTig/ecrvbca'skiOancrairrieHrownascmfior) j ' ^ n a i c 5>oc«cond(«n5orus«4recMff5ictoourcort/rof. »e make no i^iarrantita. express *x 
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PART I 

E. I. DU PONT DE NEMOURS AND COMPANY 

DU PONT CHEMICALS 

GENERAL PROCEDURE 

METHOD E5600.005.01.CWP 

ALCOHOLS 

Determination of Acidity as Acetic Acid 

I-A. Principle 

The sample is titrated with 0.05 N alcoholic potassium 
hydroxide to a phenolphthalein end point. 

I-B. Scope 

1. Application 

This is a specification method for the determination 
of small amounts (up to 0,02%) of acidity as acetic acid, in 
alphatic (Ci to Cjo) alcohols. 

2. Limitations 

No study has been made. 

I-C. Precision and Accuracy 

No study has been made. 

I-D. •Special Apparatus 

None. 

I-E. Reagents (Reagent Grade) 

1. Alcoholic potassium hydroxide, 0,05 N. 

Prepare by careful dilution of 0.1 N solution 
(Ref, 1) 1 to 2 with methyl alcohol. Use half 
of the posted normality of -the 0.1 N solution ' 
as the normality. 

2. Phenolphthalein 0.05% in 2B alcohol, Orchem Method 
1-8-1. 



Method E5600.005.01.CWP Part I 

I-F. Notes 

None. 

I-G. References 

None. 



PART II 

METHOD E5600.00S.01.CWP 

ALCOHOLS 

Determination of Acidity as Acetic Acid 

II-A, Unusual Safety Considerations 

1. Product Hazards 

2-Ethylhexyl alcohol is an eye and skin irritant. It may be 
absorbed through the skin, and may cause an allergic skin 
reaction. Avoid contact with skin, eyes, and clothing. Wash 
thoroughly after use. In case of contact, wash affected area 
with large amounts of water and report to Medical. 2-Ethylhexyl 
alcohol is a combustible liquid. Keep away from heat, sparks, 
and flames. For more information, refer to MSDS No. 04210341. 

2. Procedure Hazards 

There are no unusual procedure hazards. 

II-B. Procedxire 

1. Weigh 100 ^ 10 ml of sample to the nearest 0.1 g and 
transfer to a 250-ml Erlenmeyer flask. 

2. Add a few drops of phenolphthalein. 

3. Titrate with 0.05 N alcoholic potassium hydroxide 
solution to a pink end point permanent for at least 
15 seconds. 

Calculations 

V X N X 6.0 - .,.^ ^. ., 
JJ =-% acidity as acetac acid 

Where V =. ml of titrant. Step 3 

W = g of sample. Step 1 

N = normality of 0.05 N alcohol KOH solution 

g. . M.W, of acetic acid x 100 
6.0 = ĵ 5̂̂  

Report results to the nearest 0,001%, 

,„.ti. i..r.... I. «•'•'"••" * " : / i j t * s t t « . . 

at lMli«<. '"W *»»••• »» ''*r^ 1 I...1. 1. to b. t«l"»« •» * 
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DU ponr 

TEST METHOD 

GENERAL HETHOD 

COLOR OF LIQUIDS 
DETERMINATION OF APHA STANDARDS 

METHOD B5600.065.01.CWP 

The information set toahtwmn is furnished tree otetiarQe ana h t a s e a on teetvuaadaiotfi^^ 
persons hawing techroca ska end Ml OieifOiiiin discretion v a risk. Sincoeondhions of ta^a/eouiSiOe our tiiemakeoowaftenties. Bxpressor 
•r^n''*^ <nrr n^^-itn^ no beoAty tn connrctfcn ttrit/i «ny t /« of this nformatioft Nothing herem a toba ta^en as a hcense to operate under or a 

ABOOOOl 17964/1 



E. I. DU PONT DE NEMOURS AJ'JD COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD E5600.065.01,CWP 

GEhERAL fffiTHOD 

Color of Liquids 
Detennlnatlon by APHA Standards 

I. Principle; 

The sample la compared with platinum-cobalt color standards 
in Nessler tubes. 

II. Scope: 

A. Application; 

These standards a2*e also known as the Hazen Platinum-
Cobalt Color Standards. They were developed Initially for 
determining the color of water, 

B. Limitations; 

These standards are used mostly for the determination 
of the color of so-called water white liquids. 

III. Precision & Accuracy; 

Not determined. 

The results of color determinations shall be expressed in 
whole numbers and recoixied as follows: 

Color Units 

1-50 
51 - 100 
101 - 250 
251 - 500 

Ttiw inloc»«tt<Mi ««t ' " J . ~ 

•nd t« CMS*d on Xmctinicmi d*c« Ch«t Oa pOAt t l«l i«v«a 
to b * r v l l A b l * . I t i s lnc«nd*d for u«« toy p«t«ona hAvin^ 

t « c h n i c « l s k i l l 4 t t i i « i r own d i s c t e x i o n and r i s k , e i t ice comi i -
i t o n a of ua* « r « o u t s i d * onr c o n i r o l . w« ft«k« no »a r r«nLi«* . akp rca j 

a r i «pJ i«d« ^nd aaa*i»* no i i a b i i i t y in conamction with any us* 
of t b i a i n fo roAClon . n o t h i n g h « r « i n la t o tM t«h*n a i a 

I j r a o a a t o o p a r a c a undar oc a racopvaada t (on t o 
i i t f r i n o * anf p a t a n t s -

Record 
Nearest 

1 
5 
10 
20 

to 
units 

ABOOOOl 17964/2 



Method E 5 6 0 0 . 0 6 5 . 0 1 . C W P 

IV. Apparatus; 

1, Nessler tubes^ 100-ml. matched. 

2, Tube rack with a white or mirrored surface placed 
at such an angle that the light is reflected upward 
through the column of liquid. 

V. Reagents: 

1", Preparation of color standards. 

Dissolve 1.2'f5 g. of potassium chloroplatinate (KgPtClg) 
and one gram of cobaltous chloride (CoCilg'fiĤ O) in water with 
100 ml. of concentrated HCl and dilute to one-liter with dis
tilled water. This solution has a color of 500. To prepare 
standards having colors of 5* 10, 15* 20* etc., dilute 1, 2j 3, 
k ml., etc., of the above solution with distilled water to 100 ml. 
in standard Nessler tubes. Protect the tubes from evaporation 
and from dust when not in use. . 

VI. Hazards: 
* • • ' " ' I • -i • • dr 

2-Ethylhexyl alcohol is an eye and skin irritant. It may be 
absorbed through the skin, and may cause an allergic skin 
reaction. Avoid contact with skin, eyes, and clothing. Wash 
thoroughly after use. In case of contact, wash affected area 
with large amounts of water and report to Medical. 2-Ethylhexyl 
alcohol is a combustible liquid. Keep away from heat, sparks, 
and flames. For more information, refer to MSDS §04210341. 

VII. Procedure: 

1. Fill a lOO-ml. Nessler tube with the sample and compare 
with the standards. 

2. Make the observations by looking vertically downward 
through the tubes. 

VII, References: 

1. American Public Health Association: "Standard Methods 
for the Examination of Water and Sewage", 10th Edition, 
p. 87 (1955). 
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E . I . DU PONT DE NEM0UR5 AliD COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD E 5 6 0 0 . 1 2 0 . 0 1 . C W P 

GENERAL PROCEDURE 

Determinat ion of D i s t i l l a t i o n Range 

I . P r i n c i p l e 

Îtie method depends on the measurement o r the temperature 
at which a liquid distills under carefully standardized conditions. 

II. Scope 

This method, which corresponds to the Barrett procedui^e, 
has been used extensively and has been found satisfactory, 
and has been foxmd satisfactory. 

III. Precision and Accuracy 

No statistical study of the precision and accuracy has 
been made. Repeatability of results by z h e same operator using 
tne same apparatus is + 0.1'C. for the initial boiling point. For 
the intermediate points, the differences in temperature readiogs 
should not exceed the amounts equivalent to 1 ml. of distillate 
at each point in question. 

IV. ' Special Apparatus 

1. Distillation flask, 200-ml. capacity 

With standard side outlet, corresponding to the follow
ing dimensions: 

Diameter of bulb f^ torn. 
Outside diameter of neck 2^ mm. 
Inside diameter of neck 21 mm. 
Length of neck 103 <nin. 
Inside diameter of aide outlet tube 5 mm. 
Length of side outlet tube 127 nim. 
Side outlet joined to neck above 52 on. 

base of neck 

2.9 in. 
0.9 in. 
,0.8 in. 
^.1 in. 
b.2 in.I 
5.0 in., 
,2.1 in., 

The aide outlet is set on an angle of J5 ± 5* with the 
•neck. A tolerance of 5/S is allowed on the other dimensions of tht 
flask. 
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Method E 5 6 0 0 . 1 2 0 . 0 1 . C W P 

2. Tljennoroeter 

Selected from the following l i s t on the basis of the 
expected d i s t i l l a t i o n remge : 

J.L. No. 

1 
2 

I 
5 
6 

I 

RaxiKS, O'C. 

-56 to +30 
-5 to + ^ 

+25 to +60 
+55 to +90 

. +85 to +120 
+115 to +185 
+160 to +230 
+2'»5 to +^20 

Graduation, O'C. 

0.2 
0.1 
0.1 
0.1 
0.1 
0.2 
•0.2 
0.5 

No correction for emergent stem i s necessary since 
these thennoineters-are ca l ib ra ted a t >-inch immersion. 

3* Condensing apparatus 

Ttila apparatus consists of a copper trough, listed in 
A. H. Thomas catalog as No. 12?^, and a condenser tube and is 
Bsaemoled as shown in Figure 1 of the Appendix. 

The condenser tube is made of Pyrex glass, "sharp-<i"t" 
at the ends and not "fire-smoothed." It nay be "cold-poliahed" 
to overcome the hazard presented by a sharp edge of glass. lt»is 
tube must be straight and have a length of 2k inches and an inside 
diameter of 0.5 inch. For liquids boiling below 60'C., uae a 
tube with a length of 22 inches and an inside diameter of O.5 Incli, 
the lower end of which is cut off at an acute angle, ia curved 
for a length of 3 inches and projects into the lOO-ml. receiver 
for a distance of 0,5 inch, ^is tube is connected in the trough 
by means of suitable perforated corks,'adjusted so that exactly 
15 Inches of the tube are cooled in the trough. Vhen set up, the 
distance from the center line of the flask to tne end of the 
condenser la 700 mm. (27.56 in.). 

Use the following table to determine the proper method 
of cooling the condenser: 

. Pi'oduct Characteristic 

(1) Boiling above 150"C. ; 

(2) Boiling below 150''C. 

(3) Solid at room temperature 

Method 

Use tap water. 

Use ice in the water. 

Use water, heated above the 
nsitins pel.-.*- of the product. 

-2-
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Method £5600.120,01.CWP 

4. Heating apparatus 

. Assembled as ehown in Figure 1 of the Appendix. This 
apparatus consists of a gas burner or an electric heater, covered 
with an asbestos board and contained in an asbestos shield. 

For substances boiling below 150''C., rest the distil
lation flask in a 1-inch hole cut in 1/4-inch asbestos board; 
for substances boiling above 150'*C., rest the flask in a 1.5-lnch 
hole in the asbestos board. In eit.her case the edge of the hole 
should not be beveled. 

The heat source must be capable of distilling the sample 
at a uniform rate. If a gas burner is used, a section of asbestos 
board is fitted in the base of the burner chamber and a circular 
opening is cut in the center of the board to"fit the burner baee 
and to center the burner accurately under the flask. If an 
electric heater is used, thie lovfer asbestos board may be omitted. 

y. Reagents 

No reagents are required. 

yi. Hazards 

Analyze all samples in a well-ventilated hood since a 
large percentage of samples analyzed are toxic. Handle and 
transfer samples while wearing rubber or i.̂ .pervious gloves, if 
practical. In case of spills, clean up iTjaediately. Notify your 
foreman of any unusual conditions. 

2-Ethylhexyl alcohol is an eye and skin irritant. It may 
be absorbed through the skin, and may cause an allergic skin 
reaction. Avoid contact with skin, eyes, and clothing. Wash 
thoroughly after use. In case of contact, wash affected area with 
large amounts of water and report to Medical, 2-Ethylhexyl alcohol 
is a combustible liquid. Keep away from heat, sparks, and flames. 
For more information, refer to MSDS No. 04210341. 

VII. Procedure 

1. RlJtxse the flask with the sample to be analyzed and 
allow it to drain for 30 seconds. Rinse the condenser tube and 
allow it to drain, finally removing the last drop from the'end of 
the tube with a piece of filter paper. 

2. Measure 100 ml, of sanple into the flask from a 
graduated cylinder, allowing the cylinder to drain for 50 seconds. 

3. Place the cylinder under the delivery end of the 
condenser tube. Connect the side tube of the flask to the con
denser by means of a well-rolled, perforated cork. 

4. Insert the stopper carrying the thermometer into 
the flask, placing the thermometer so that the top of the small, 
upper mercury bulb is level with the bottom of the exit tube. 
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Method E5600.120.01.CWP 

5- (Renter the heat sour̂ ie under the flask and b e ^ 
rapidly at first, espectaily with high-boiling liquids. 

6. When vapors are seen to condense on tiie sides of 
the flask, cut down the heat so as to allow the <nercury thread to 
climb within 0.5 to 1.0'C. of the boiling point at che first 
drop. 

7. Adjust the heat, as shown by experience, so that the 
distillate will drop from the condenser, into the receiving graduate 
at a rate of about three drops every two seconds. In no case 
should the rate be slower than one drop per second or faster than 
two drops per second, except with certain impure isaijeriala which 
tend to froth during distillation. For pure substances having a 
nariMJw distillation range the heat will not have to be changed 
once it is correctly regulated, but with liquids having a wide 
range, more heat must be applied from time- to time to keep up the 
desired rate. 

8. Note the temperature when the first drop falls into 
the receiver and then when 5 ml., 15 ml., 85 ml. and 95 inl. have 
been collected. Consult the specification analysis manual for dis
tillation data required. Also note the temperature at the dry 
point. (See Note 1 for various techniques to use in determining 
dry point.) 

Correction for Barometric Pressure 

If necessary, correct the temperature reading to 760 mm, 
barometric pressure using the following formula: 

0.00012 X (760 - P) X (273 + t ) - C 

Where: C = c o r r e c t i o n to the observed temperature " t " 
i n °C. 

P e a c t u a l bajrometric p r e s s u r e i n mm. of Hg. 
t « observed temperature i n ' C. 

V I I I , Notes 

1. In taking readings of the dry point, the procedure 
will differ with each of three classes of substauices as follows: 

Class I - Liquids with a small range and a true diy 
point (e.g., benzene, alcohol, pure amino compounds). Tiie dry 
point is the temperature at the instant the bottom of the flask 
goes dry. 

-4-
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Class II - Liquids with a £.TA11 distillation range but 
which crack instead of coins dry (e.g., nitro- and. chloro-
oubstltuted compounds). The dry point is taken as the temperature 
at Which the residue in the flask begins to crack, i.e., at the 
sudden appearance of smoke or heavy vapor in the flask. ' 

With substances of this class it is often desirable to 
measure the residue in the flask. v;here there is not more than 
3.5 nil. of residue present, the following method is used. 

Allow the flask to cool to room temperature and fit it 
Into one of seven holes that have been cut in a plate of 1/32-lnch 
brass, 8-1/2 by 5-3/4 inches. Fit the flask Into the hole in 
the plate where the level of the liould can Just be seen when 
sighting along the top of the plate.' Calculate the volume from 
the following table; 

Diametei:' of Hole 
(in mm.) 

47 
46 
44.5 
42 

^ 34 
50 

Volume 
fin ral.) 

3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
0.5 

Class III - Substances with a wide distillation range 
but which do not crack or go dry (e.g., solvent naphtha), Wi-th 
this class of compounds the dry point and the whole range is 
greatly affected by the rate of heating. 

Regulate the distillation rate to I.5 drops per second 
for every 10 ml. up to 85 ml. At the 85-ml. point be sure that 
the rate is exactly I.5 drops per second and do not change the 
rate of heating thereafter. Ihe temperature reading will reach 
a maximum after which it will drop. The maximum temperature is 
taken as the dry point. 

For all types of compounds, the dry point is best de-. 
temined by looking through the flask into the illviminated heat 
chamber. 

IX. References 

N o n e . 

• 5 -
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Method E5600.120.01.CWP 

Xa Appendix 

F igu re i j the d i s t i l l a t i o n appa ra tu s sketchy 16 
appended. 
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TEST METHOD 

2-ETHYLHEXyL ALCOHOL (2-EHA) 

ASSAY BY GAS CHROMATOGRAPHY 

METHOD B56OO.16S.01.CVP 

Tha mtormetian set forth herein is ibrrvsAed tree of charge and is based on technical data that Ou Ptr.t oetieves fo be rekabie tt ts intended tor use bf 
persons ha^nng tecnnieal sfctf and at ineir arm discretion and nsM Smce cond'ttorts of use v e outstje.;. • control ne mete no warranties, cxprns or 

ABOOOOl 17975/1 



PART I 

E. I. DU PONT DE NEMOURS & COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD ES600.165.01.CWP 

2-ETHYLHEXYL ALCOHOL (2-EHA) 

Assay by Gas Chromatography 

I-A. Principle 

This method is based on the gas chromatographic separation 
achieved when a sample of 2-ethylhexyl alcohol is passed through a 
glass column packed with 5% Carbowax 20 M on 80/100 mesh Chronosorb 
W-HP. Results are quantitated by the area percent procedure, using 
a flame ionization detector. 

I-B. Scope 

1. Application 

This method is designed to determine the quality of 
2-ethylhexyl alcohol. *• 

2. Limitations 

The purity is reported as area percent. None of the 
unknown components present (less than 0,4%) have been identified. 

I-C Precision and Accuracy 

1. Development Precision 

A sample of 2-ethylhexyi alcohol (T/T 4472) was analyzed 
three times by one technician. Results are shown as follows: 

95% C L . for 
Average, Area % Standard Deviation Single Determination 

99.687 + 0.001 + 0.003 

2. Routine Precision 

A sample of 2-ethylhexyl alcohol (T/T 4472) has been 
analyzed across the shifts (5 technicians; 10 determinations) in 
the Quality Control Laboratory. Results are shown as follows: 

1 -

ABOOOOl 17975/2 

http://ES600.165.01.CWP


Method E5600.165.01.CWP Part I 

95% C L. for 
Average, Area % Standard Deviation Single Determination 

99,680 + 0.009 + 0.021 

3. Accuracy 

No accuracy studies were conducted. 

I-D. Special Apparatus (Equivalent apparatus may be substituted) 

1. Gas chromatograph, Hewlett-Packard, Model 5880A, equipped 
with a flame ionization detector. 

2. Syringe, 10 pt, capacity. 

3. Gas chromatographic column, glass, 6-ft. length, 1/4" 
o.d., available from Jackson Laboratory storeroom. 

4. Septum vial, lO-mL. 

I-E. Reagents • 

1, Column packing, 5% Carbowax 20 M on 80/100 mesh 
Chromosorb W-HP. 

2. Methylene chloride, reagent grade, 

I-F. Notes 

None 

I-G. References 

None 

- 2 
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Data Sheet METHOD E5600.165.01.CWP 

2-ETHYLHEXYL ALCOHOL (2-EHA) 

Assay by Gas Chromatography 

PART II 

II-A. Unusual Safety Considerations 

1. Product Hazards 

2-Ethylhexyl alcohol is an eye and skin irritant. It may be 
absorbed through the skin, and may cause an allergic skin 
reaction. Avoid contact with skin, eyes, and clothing. Wash 
thoroughly after use. In case of contact, wash affected area 
with large amounts of water and report to Medical. 2-Ethylhexyl 
alcohol is a combustible liquid. Keep away from heat, sparks, 
and flames. For more information, refer to MSDS No. 04210341. 

2. Procedure Hazards 

Methylene chloride is narcotic. Avoid breathing its fumes. 

Handle the syringe with care to avoid skin puncture. 

II-B. Procedure 

1. Instrument Settings 

Instrument 

Mfg. Hewlett-Packard 

Model 5880A 

Detector 

Thermal Cond. ( ) 
Flame loniz. 
Hyd, 40 psig 
Air 40 psig 

TTT 

Electron capture ( ) 

Other 

Carrier gas 

He (X) N ( ) Other ( ) 

Flow**** 20 mL/min. 

Column 

Mat'l of Const. Glass 

Length* 6-ft.Diam.**l/4"o.d. m Packing 
Substrate 5% Carbowax 20 M 
Packing*** Chromosrpb W-HP 
Support 80/100 mesh 
Isotherm oven In3ect Port 
Temp.'C 85 Temp.'C 200 

Max. Safe Oven 
225 

Detec 
Temp.'C 300 Temp.'C 

Programming 

Initial Col. Temp.,'C 

Temp, Rise/nin.,*C 

Temp. Limit,*C 

Pre-program Hold, min. 

•Specify units (in., ft., meters, etc) 
**Specify b.d. or i.d- and units 

•**Specify mesh size 
****Specify as mL/min or psig 

- 1 -
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Order of Elution Method E5600.165.01.CWP Part II 

Component 

Methylene chloride (Solvent 

2-Ethylhexyl alcohol (2-EHA) 

1 — 

Retention Time 
(Min,) 

0.44 

12.32 

Range 
Investigated 

— 

99.4-99.7% 

3. Sample Analysis 

a. Pipet 1 mL of sample into a septum vial. 

b. Add to the vial 10 mL (graduate cylinder) of methylene 
chloride. 

c. Seal the vial and thoroughly shake. 

d. Inject 4 ;jL of sample solution. 

e. Scan for a minimum of 15 minutes, 

f. Calculate results as follows; 

g-

"i 
5^ X 100 = area % of component i 

Where: Aj = area for component i 

•«A = sum of all component areas 

Report results to the nearest 0.01%. 

the tR<,, . . t iM» . . c 
tactt, k . r . i i i U lvri>l>l>.4 I c of e l i . ,« . 

.nd 1. b u M a . t n i i a l c . l Oct . t l u t »u pont M l m « , 
tTChnlc.l . k i l l . c t h . i r . ' n tflMCtto. ant r l . t . . i . e , condi-

l ion , oc IM, . re duc.ltf. .or cont ro l . w« . « k . no iMrr.Dtl.ai . . p r , , . 
or l.pU.tf. ami . . . I M W n« l i . o l l l t T In connoctinn . I t k .oy ••.. 

oi t k l . InfaiMCiwt. Unthlnq t i .c . ln I* ta b . Uk.n u . 
ILc.n*. to epatatm .nd.c or « r . ca . . . i l4 .Clm to 

infr lnq. .ny pataata . 
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DU ponT 

TEST METHOD 
E. I. du Pont de Nemours & Company (Inc.) 
Chemicals & Pigments Department 

Method No. E5600.190.01.CV 
Original: November 13, 1990 
Page 1 of S 

2-ETHYLHEXYL ALCOHOL 

Product Identification by Infrared Spectrophotometry 

I. Principle 

An infrared spectrum of the product obtained by attenuated total 
reflectance (ATR, see Comment 1) is compared to a spectrum of reference 
material In order to determine the nature of the sample. The degree to 
vhich the spectrum of the sample matches the spectrum of the reference 
material gives an indication of identity, composition, and purity of 
the sample. 

II. Applicability 

This method is generally applicable to any sample vhich Is liquid at 
room temperature and may be handled without extraordinary precautions 
under normal laboratory conditions. This method is Intended for the 
qualitative identification of 2-ethylhexyl alcohol. 

III. Limitations 

Samples vhich are strong acids or bases should not be run by this 
procedure since they may damage the cell materials. Samples containing 
suspended particles may exhibit unusual or inconsistent spectra vhich 
could lead to difficulties in matching reference to ssunple spectra. 
This method is not intended to measure small changes in sample 
composition or to detect trace impurities. 

IV. Sensitivity, Precision and Accuracy 

A. Sensitivity 

Generally, changes in sample composition dovn to approximately 5X 
are easily observable. However, the extent to which an Impurity or 
change in sample composition effects the spectrum can vary greatly. 
This method is not Intended to measure small changes in sample 
composition or to detect trace impurities. 

t ^o ' '^ ' 'y-ri iY: ' :] 

The ttiatmation set tonh herein a furrushed free 0* charge and is based on tecfwycai data that £kt Pont believes to be retable.n is i ^ ^ 
persons navmgtechnicMl stun ano ettheaomndiscreTian and rak Since conditions oi use are outside our control, we rr.ake no warrarrties. expms or 
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E. I. du Pont de Nemours & Company (Inc.) Method No. E5600.190.01.CV 
Chemicals & Pigments Department Original: November 13, 1990 

Page 2 of 5 

B. Precision 

1. Single Operator 

Not applicable. 

2. Multiple Operator 

Not applicable. 

C. Accuracy 

Not applicable. See Part IV-A. 

V. Special Apparatus (Equivalent apparatus may be substituted) 

1. Nlcolet 510 Fourier Transform Infrared Spectrophotometer. 

2. External horizontal ATR accessory. Spectra-Tech part 0062-005 (see 
Comment X-1). 

3. ZnSe trough plates, 60* and 45'. Spectra-Tech parts 0050-605 and 
0050-603. 

4. Volatile liquids cover. Spectra-Tech part 0050-901. 

VI. Reagents (Reagent grade except as noted) 

1. Cleaning solvents (e.g. acetone, toluene, methanol, etc.) 

VII. Special Safety Considerations 

A. Product Hazards 

2-Ethylhexyl alcohol is an eye and skin irritant. It may be 
absorbed through the skin, and may cause an allergic skin reaction. 
Avoid contact vith skin, eyes, and. clothing. Vash thoroughly after 
use. In case of contact, vash affected area vlth large amounts of 
water and report to Medical. 2-Ethylhexyl alcohol is a combustible 
liquid. Keep away from heat, sparks, and flames. For more 
information, refer to HSDS No. 04210341. 

B. Procedure Hazards 

Fill and empty the boat cell in a good hood. Keep the volatile 
sample cover on the boat cell whenever the cell Is full and is not 
in a hood. 

Selenium compounds are toxic. Use ĝ reat care in handling the zinc 
selenlde trough plate (boat cell) to avoid creation of dust or 
fragments of the material vhich might be ingested. Vash hands 
thoroughly after handling this naterial. 

ABOOOOl 17981/2 
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B. Procedure Hazards (Cont.) 

The beam from the low-power alignment HeNe laser in the FTIR 
emanates vertically out of the horizontal ATR when the sample boat 
is not in place. Do not bend over the instrument and look dovn 
into the instrument so as to look directly into this beam. Always 
keep a sample boat in place on the instrument when not in use. 

VIII. Procedure 

A. Operating Conditions 

This method requires that the technician running the method be 
trained in the operation of the FTIR, including data acquisition 
and storage functions. 

The instrument parameters should be set to the following values: 

NSS:(Sample Scans) 50 (for calibration) 
10 (for sample) 

NSB<(Background Scans) 50 (for calibration) 
10 (for sample) 

NDP:(Data Points, Res.oB cm-1) 4096 
NTP:(Transform Points) 8192 
VEL:(Mirror Velocity) 30 
GAN:(Gain) 1 

Purge: The monochromator case must be provided vith a dry 
nitrogen purge. 

B. Calibration 

NOTE: Calibration (obtaining a reference scan) only needs to be 
done when using a new instrument or after major Instrument 
maintenance. A reference scan may be taken at any time if 
the validity of the current reference scan is under question. 

1. Using the 45° boat cell, obtain a scan of the reference 
material utilizing Steps XIII-D-1-6. 

2. Plot the reference spectrum in percent transmittance over the 
range of 4000 cm-i to 650 cm-». 

NOTE: If a computerized matching program is to be used, save the 
spectrum to disk as indicated by the computer program 
instructions. 

3. Inspect the reference spectrum. If the sample is too absorbing 
(more than one peak "pegged" at OZ T ) , repeat the scan in a 60° 
boat cell. Note which cell was used on the reference scan. 
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C. Sampling 

The sample should be well-mixed to insure a representative sample 
of the product. The sample should be homogeneous and should not 
contain any observable suspended particles. 

D. Sample Analysis 

1. Using the same trough type as the reference (60° or 45°), place 
the clean, dry sample trough in position on the instrument. 

2. Using the conditions specified in Step VIII-A, obtain a 
background scan of the empty sample trough. 

3. Using a dropper, fill the sample trough with enough sample to 
completely cover the bottom of the trough. Typically, 2-3 mL 
of sample will be required. Do not fill the trough over 2/3 
full. 

4. Place the solvent cover on the trough and place the trough onto 
the sample position of the instrument. 

5. Using the conditions specified in Step VIII-A, obtain a scan of 
the sample. 

6. Ratio the sample scan to the background scan collected in Step 
VIII-D-2. 

7. Plot the transmission spectrum over the range of 4000-650 cm-^. 

NOTE: If a computerized matching program Is used, view the 
spectrum as instructed by the program instructions. 

8. Compare the sample spectrum to the spectrum of the reference 
material. 

9. Report whether or not the sample scan matches the reference 
scan. Ignore small differences lh the spectra, particularly 
sloping baselines, different noise levels, and differences in 
the CO2 region (around 2360 cm-i) of the spectrum. 

10. Clean the trough thoroughly vith acetone, and dry vith a soft 
cloth if necessary. Never subject the cell to anything but 
room-temperature conditions. Even rinsing vith warm vater may 
crack the cell crystal. 

E. Calculations 

Not applicable. 
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IX. Quality Control 

It is suggested that a standard pure sample, such as acetone or 
toluene, be run on a periodic schedule, as set by supervision, and 
compared to a reference of that material to check the performance of the 
instrument. If large differences in peak intensity (>5Z T) or position 
(>0.5 cm-i) are noticed, supervision should be notified. Possible 
sources of error would be boat cell damage or contamination, or poor 
instrument alignment. 

X. Comments 

1. This method is designed to use attenuated total reflectance (ATR) 
to obtain the sample spectrum. It is not recommended to compare the 
ATR spectrum to a spectrum obtained by transmission techniques since 
the ATR spectrum will exhibit distinct differences in relative peak 
intensities as compared to the transmission spectrum. 

2. Either an external or in-compartment (Spectra-Tech part 0012-401T) 
ATR accessory may be used. The external accessory is recommended 
since, it does not utilize the main sample compartment of the 
spectrophotometer. 

XI. References 

1. DX Advanced Operations Hanual, Nicolet Analytical Instruments, 
Madison, VI. 

2. MSDS #04210341 (2-ethyl-l-hexanol). 

XII. Appendix 

None. 

Tbe information set forth herein is furnished free of charge and is based 
on technical data that Du Pont believes to be reliable. It is intended for 
use by persons having technical skill and at their own discretion and risk. 
Since conditions of use are outside our control, ve make no warranties, 
express or implied, and assume no liability in connection vith any use of 
this infomation. Nothing herein is to be taken as a license to operate 
under or a recommendation to infringe any patents. 
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GENERAL PROCEDURE 

Determination of Refractive Index with an Abbe Refractometer 

I - Reference: 

Bausch tc Lomb Optical Company - Abbe Refractometer - Directions 
for Ua© - Series 512, 

II - Status; 

The follovlng method is a copy of the instructions given in the 
above reference. 

By closely following these directions and control of the tem
perature vithin ai fraction of a degree, it is possible to obtalh an 
accuracy of one or tvo units in the fourth decimal place. 

III - Description of the Instrument; 

The Abbe Refractometer', as made by the Bausch & Lomb Optical 
Company, is designed and constructed so as to combine accuracy vlth 
strength and durability. The instrument conalats essentially of 
four parts. 

1. The Telescope 
2. The Abbe Prisms 
3. The Sector 
4. The Compensator Prisms 

The telescope consists of an Objective (Figure 1 ) , Eyepiece, and 
a cross line engraved on the piano side of the collective lens of the 
Eyepiece, The function of the telescope is to form an Image of the 
border line of the total reflection in the plane of the cross hairs, 
whose intersection provides a point vith vhich the border line may be 
brought into coincidence under conditions assuring tbe greatest pos
sible accuracy of setting. 

The Abbe prisms, tvo flint glass prisma of high refractive index, 
are cemented in hollow vater Jacketed mounts so designed that vhen 
temperature control is desired, Uater can be circulated around the 
prisms. The exposed surfaces of the Upper Abbe Prism are highly 
polished, while the hypotenuse surface of the Lover Abbe Prism is 
finely ground. This aurface serves solely for the purpose of illumi
nation. The upper prism mount is rigidly attached to the alidade or 
index arm, Vfhen the lower mount is clamped into position against tho 
upper, the hypotenuse surfaces are 8epar<}ted by a space of 0,10 mm, 
to 0.15 in°>. thick. It is in this space that the liquid to be meas
ured is held. 

- 1 -
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Tho Scale Sector is a metal arm to which the telescope is 
rigidly attached. One end is connected to the upright in the base 
in such a manner that the whole sector may be rotated sbout an axis, 
which coincides with the axis of rotation of the Abbe prisms J This 
may be considered as the main axis of the instrument. The sector 
may be rotated between fixed limits to suit the various conditions 
of illumination at various points on tho Ihdex scale. On the upper 
end of the sector is mounted a German silver scale graduated directly 
In terms of refractive index of tho D line (Sodium) at a temperature 
of 20"C. In the case of instruments carrying the additional.per
centage total'solids scale, both scales (index and percentage) are 
engraved on the same alidade and are ĵ eed by the same Indicator line 
in the Magnifier Unit, The data on which the direct reading per
centage scales are based are those given in the above reference. 

An alidade or movable arm, vhich may be rotated as a unit with 
the Abbo prisms around the main axis of the instrument but independ
ently with respect to the sector (Figure 1), rests against the sector. 
The lipper end of the alidade bears a reference line, which vhen the 
arm is rotated moves along the index scale. The Fine Adjustment pro
vides a slow motion, and facilitates bringing the border line in exact 
coincidence vith the cross hairs. 

The two Compensator Prisms are two direct vision Amid prisma 
that rotate In opposite directions about the optical axis of the 
telescope. The pinion head rotates the prisms, the amount of rota
tion being read on the Compensator Prism Scale, The lover prism con 
be rotated with reference to the scale for purposes of adjustment by 
means of the milled ring which is clamped by a small screw at the 
base of the lower Amid prism mount, 

IV - Manipulation of the Instrument; 

Experience shows that a short time spent in systematic manipu
lation of the refractometer is sufficient to establish deftness in 
its use. This is a great asiset and it Is recommended that the begin
ner carry out the following instructions carefully before any readings 
are taken, repeating the whole series of actions until they can be 
performed without thought. 

Place the Ixistrument in front of a well-lighted window or other 
source of white light. To the right of this space, place a bottle of 
distilled water and one of alcohol. Obtain a glass rod, a test tube 
in which to keep it and a piece of clean soft cloth (a piece of linen 
washed in distilled vater is the best). 
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Remove the refractometer from the case by sliding the instrument 
from the case. Remove the cloth covering the Instrument and the paper 
covering the prisms and eyepiece. Place the Instrument in the space 
reserved for it with the Scale Sector at the left and. the Mirror at 
the rear. 

Unclamp the index arm (by loosening the Fine Adjustment) and 
move to the rear end of the scale. Hold the refractometer base 
firmly vlth the right hand and vlth the left hand, rotate the tele
scope and sector until the telescope is horizontal and pointing away 
from the operator. 

Open the prisms by loosening the prism clamp and swing the hinged 
Lower Abbe Prism out until its surface is horizontal. The surface of 
this prism is finely ground, while the surface of the fixed Upper Abbe 
Prism is highly polished. 

Place some distilled vater on the polished surface of the fixed 
Upper Abbe. Prism, using the glass rod and only enough distilled water 
to Insure filling the spaces between the prisms vhen they are clamped 
together. Again, hold the base In the right hand and rotate the tele
scope and Scale Sector about the cuds until the instrument Is in posi
tion, 

Unclamp the index arm and move to the other ond of the scale. 
Focus the telescope Eyepiece sharply on the cross hairs and bring the 
divided field into vlev by moving the index arm. The field will have 
a colored border, which may be achromatized by use of the compensators 
rotated by the pinion. 

The line will be sharpest vhen the edge is Just turning blue. 
Then bring the line almost into coincidence by moving the in<̂ x̂ arm. 
Clamp this arm and obtain exact coincidence vith the cross hairs by 
means of the slow motion screw. 

Read the refractive index through the Magnifier. This is 
sharply focused on the cross line and also turned until the scale Is 
well-illuminated. The index scale Is divided so as to read to three 
decimals directly, .hilc tl;.. fourth is estimated. The lines on the 
scale are of three different lengths. The line of intermediate 
length reads one unit in the second decimal place, the longest line 
reads five in the third decimal place, while the shortest line is one 
unit in the third decimal place. The index of distilled water vill 
be about 1.3330, depending on the temperature of the liquid. 

After reading the index, open the prisms and clean vlth the soft 
cloth. 
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To use transmitted light through the Abbe, swing the prism box 
shutter into the upright position in order to close the rear ground 
glass window. 

To use reflected light, swing the prism box shutter under the 
auxiliary prism so that the opening is closed. 

V - Care of Prisms t 

In order to obtain the best results with the refractometer, 
great care should be taken of the prisms since they are made of 
dense glass which tarnishes and scratches easily. 

Immediately after use, clean both prisms vlth a cloth and remove 
traces of substances used with a suitable solvent. Either alcohol or 
xylol is suitable, but avoid solvents of the type of,acetone since 
they attack the litharge—glycerine cement which holds the prism in 
place. This'not only loosens the prism but renders the cemented 
surface porous and more apt to retain contaminating residues from 
previous measurements. This cement is the best obtainable for re-
fractometers and has been selected because of its almost universal 
resistance to attack by chemicals. Compounds likely to attack the 
cement should be avoided, but damage can be minimized, if not entix*e-
ly avoided, by thoroughly cleaning the prism to prevent such materi
als remaining In contact vith the cement for any length of time, ' 
Wash the prism faces frequently and flush thoroughly with a suitable 
solvent at the end of the day and before putting the Instrument in 
storage for any length of time. Follow these Instructions closely, 
particularly in the food preserving laboratory vheTe acetic acid 
solutions, such as vinegar and compounds of acetic acid, are Involved. 

Great care should be taken with the upper polished prism. When 
cleaning, rub it very carefully to prevent scratching. Liquids Intro
duced for examination should be free from solid particles. Solid 
specimens should be cleaned carefully and the surface of specimen and 
prism should be free from dust before they are placed together. In 
removing a solid specimen from the surface of the prism, lift the 
specimen directly upward from the prism surface; do not allow the 
specimen to slide over it. 

VI - Ad.lustment of the Instrument; 

Each instrument is given a thorough inspection and is placed in 
proper adjustment before leaving the factory. In order, however, 
that the adjustment may be checked as the occasion demands, a test 
piece of special glass, whose refractive index is carefully measured 
and engraved upon it, is supplied. 
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Apply the test piece to the Upper Abbe Prism (Figure l) as 
directed under Section VIII - Refractive Index—Solids. If the mean 
of several readings does not agree vlth the index engraved on the 
test piece, correct the instrument by setting the index arm so that 
it reads correctly and then bring the dividing line to the cross 
hairs by moving the objective of the telescope. This la accomplished 
by turning the small screv in the telescope tube close to the drum 
index. The screw driver provided vith each instrument ia for this 
purpose. The screv itself is at the bottom of a small opening on the 
lower portion of the telescope tube. 

VII - Effect of Temperature; 

As the index and dispersion of a substance vary with the tem
perature, it is Important to know the temperature and to control it. 
This is particularly true in the case of liquids, where as a rule 
the temperature coefficients are large and negative. The temperature 
coefficients for a few liquids are as follows; 

Water 
Benzine 
Linseed Oil 
Carbon Disulfide 

-
-
-
-

0.0001 
0.0006 
0.0004 
0.0008 

Thus it is seen that in order to obtain an accuracy of one or 
tvo units in the fourth decimal place, it is necessary to knov.rthe 
temperature and control it to a fraction of a degree. 

On the other hand in the case of solids, the temperature has very 
little effect and can generally be neglected. A few examples are f"! 
follows: 

Light Crown Glass - 0,000,002 
Heavy Crovn Glass - 0.000,014 
Ught Flint Glass - 0.000,001 
Fluorlte - 0.000,012 

VIII - Refractive Index - Solids; 

Solid specimens to be measured should have tvo polished surfaces 
at right angles to each other and intersecting in a.sharp line. Vhere 
an accurate result is not required,' it is possible to obtain a suit
able image by simply breaking the specimen approximately at right 
angles to one polished surface. 

Practice In the manipulation of the Abbe for solid specime.is can 
be obtained by tho use of the gl.iss Lost piece provided with the in
strument. 

- 5 
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The important part in measuring solid pieces la to see that the 
two surfaces which vill come In contact are perfectly clean, A 
surface can be most readily examined for the presence of dirt if it 
is viewed along an axis almost parallel to Itself and so held that a 
strong diffused illumination, as skylight, is reflected from the sur
face into the eye. 

Handle the Instrument in the same way as in the measurements o,r 
liquids except that the telescope Is at the right when the prisms are 
opened. Place a drop of monobromonaphthalene on the polished surface 
of the test p,iece which is then placed on the polished surface of the 
prism. Firmly press the two together without sliding one on the other. 
The liquid forms a thin film between the prism and the test piece, 
holding the latter firmly in position. Care should be taken that as 
little liquid as is possible is used, A single small drop Is quite 
sufficient. 

Rotate the instrument into reading position as in tho case of 
liquids except that the Scale Sector is on the right. Reflect light, 
from a window, from the lover prism case onto the polished end of the 
test piece. In order to reflect the light evenly, the settings can 
be made quite easily by placing a piece of white paper on the surface 
of the Lower Abbe Prism, 

Monobromonaphthalene can be used for solids whose indices are ̂  
lower than 1.64; methylene-di-iodlde is used for indices higher than 
1.64, The latter liquid should be kept corked as exposure to air 
causes it to crystallize and turn black. 

Product Hazards 

2-Ethylhexyl alcohol is an eye and skin irritant. It may be 
absorbed through the skin, and may cause an allergic skin reaction. 
Avoid contact with skin, eyes, and clothing, wash thoroughly after 
use. In case of contact, wash affected area with large amounts of 
water and report to Medical. 2-Ethylhexyl alcohol is a combustible 
liquid. Keep away from heat, sparks, and flames. For more 
information, refer to MSDS No. 04210341. 
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PART I 

E. I. DU PONT DE NEMOURS AND COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD £5600.310.01.CWP 

GENERAL PROCEDURE 

Specific Gravity by Hydrometer 

I-A. Principle 

This method d e s c r i b e s a p roced t i r e f o r d e t e r m i n i n g the 
s p e c i f i c g r a v i t y of a l i q u i d a t a s p e c i f i e d t e m p e r a t u r e by means 
of a g l a s s h y d r o m e t e r . V a l u e s a r e u s u a l l y d e t e r m i n e d a t 1 5 . 5 6 / 
1 5 . 5 6 ° C , 20 /20°C o r 25 /25»C. 

. I - B . Scope 

1. Appl icatu .on 

Th i s method which i s s i m p l e and -rnnid i s s u i t a b l e 
f o r p r o c e s s c o n t r o l and s p e c i f i c a t i o n t e s t i n a . 

2 . L i m i t a t i o n s 

The h y d r o m e t e r method g i v e s a c o n ^ a r a t i v e l y rough 
e s t i m a t e of t h e s p e c i f i c g r a v i t y , t h e i n h e r e n t e r r o r b e i n g abou t 
+ 1 i n t h e t h i r d dec imal p l a c e . 

I - C . P r e c i s i o n and Accuracy 

D u p l i c a t e r e s u l t s by t h e seime o p e r a t o r s h o u l d a g r e e 
w i t h i n 0 .002 s p e c i f i c g r a v i t y . 

The a v e r a g e of two r e s u l t s r e p o r t e d by one l a b o r a t o r y 
s h o u l d n o t d i f f e r from t h e a v e r a g e of two r e s u l t s by a n o t h e r 
l a b o r a t o r y by more than 0 .00 4 s p e c i f i c g r a v i t y . 

Four t e c h n i c i a n s a n a l y z e d the same sample of "A lkano l " 1009-C one 
t e c h n i c i a n s a n a l y z e d the same sample of "Alkano l " 1009-C one 
t ime each w i t h i n a 12-hour p e r i o d . Hydrometers were chosen 
a t random from a supp ly c o n t a i n i n g s e v e r a l h y d r o m e t e r s of each 
r ange r e q u i r e d i n the l a b o r a t o r y . The v a l u e s o b t a i n e d had a 
p r e c i s i o n of 1.050 + 0 .001 a t 2 5 / 2 5 ° C 
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I-D. Apparatus 

1, Hydrometers, of g l a s s , conforming to Spec i f i ca t ions for 
ASTM Hydromet:ers (ASTM Designat ion: E 100). 

2 . Thermometer of s u i t a b l e range as p resc r ibed in ASTM 
Spec i f ica t ion El or in the J .L . Ser ies of Thermomet:ers. 

3 . Hydrometer c y l i n d e r s , made of c l e a r g lass or p l a s t i c . 
For convenience i n pour ing , the cy l inde r may have a 
l i p on the rim- The i n s i d e diameter of the cy l inde r 
s h a l l be a t l e a s t one inch g r e a t e r than the ou t s ide 
dieuneter of the hydrometer used i n i t . The he igh t of 
the cyl inder s h a l l be such t h a t the length of the 
column of sample i t con ta ins i s g r e a t e r by a t lecist 
one inch than the p o r t i o n of the hydrometer which i s 
immersed beneath the su r face of the sa i t^ le , aft:er a 
s t a t e of equ i l ib r ium has been reached. 

4, Water bath capable of mainta in ing a tenf>erature, during 
the t e s t , within + 0.1°C. (Note 1) 

I -E, Reagents 

No reagents a re r e q u i r e d , 

I -F , Notes 

1 . Fori t h i s app l i ca t i on a temperatvure range of O.S'.C i s 
s a t i s f a c t o r y . The + 0.1"C range i s spec i f i ed s ince 
t h i s i s the standarS" range used in the labora tory for 
o the r "appl icat ions . 

I-G. References 

1 . ASTM Method D - 8 9 1 

- 2 -
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PART II 

METHOD E5600.310.01.CWP 

GENERAL PROCEDURE 

Specific Gravity by Hydrometer 

II-A. Unusual Safety Considerations 

Hazards will vary with the product being analyzed. 
Consult the hazard section of an analytical method which covers 
the product being tested. 

2-Ethylhexyl alcohol is an eye and skin irritant. It may be 
absorbed through the skin, and may cause an allergic skin 
reaction. .Avoid contact with skin, eyes, and clothing. Wash 
thoroughly after use. in case of contact, wash affected area 
with large amounts of water and report to Medical. 2-Ethylhexyl 
alcohol is a combustible liquid. Keep away from ^^eat, sparks, 
and flames. For more information, refer to MSDS No. 04210341. 

II-B. Procedure 

No s p e c i a l p repara t ion of the sample i s necessary except 
the adjustment of i t s tentperature in a cons tan t temperature ba th , 
to w i t h i n + 0,1°C of the temperature s p e c i f i e d for the t e s t . . 

1. Adjust the t enpera tu re of the sample i n the o r i g i n a l 
c o n t a i n e r to w i th in two degrees of the temperature 
s p e c i f i e d for the t e s t . 

2 . Pour the sanple i n t o the dry hydrometer cy l i nde r 
w i thou t s p l a s h i n g , so as t o avoid formation of a i r 
bubbles and to reduce t o a minimum the evaporat ion 
of the lower b o i l i n g c o n s t i t u e n t s of the more v o l a t i l e 
s a n p l e s . Remove any a i r bubbles formed, a f t e r they 
have c o l l e c t e d on the surface of the sample, by 
touching them with a p iece of clean f i l t e r paper . 

3 . Place the cy l inde r v e r t i c a l l y in the water ba th 
and s t i r the contents of the cy l i nde r wi th the 
thermometer^being care fu l t o avoid the formation 
of a i r bubb les . 

4. lyhen the temperature i s about 0,3°C from the spec i f ied 
t empera tu re , s lowly and c a r e f u l l y lower the hydrometer 
i n t o the sanple to a l eve l nea r which i t i s expected 
t o f l o a t and then r e l ea se the hydrometer. Keep the 
r e s t of the stem dry, as unnecessary l i q u i d on the 
stem changes the e f f e c t i v e weight of the hydrometer, 
and so a f fec t s the reading ob ta ined . 

5 . Allow the hydrometer to come t o r e s t , f l o a t i n g freely 
and n o t touching the wal ls of the c y l i n d e r . 
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I I - B . Procedure (Cont 'd .) 

6. When the temperature of the sample cranes wi th in + 0 , l °c 
of the temperature spec i f i ed for the t e s t , remove the 
thermometer and read the g rav i ty as. fo l lows: 

Place ^the eye s l i g h t l y be lew the l e v e l of the 
l i q u i d and slowly r a i s e the eye u n t i l the 
surface of the sanple f i r s t seen as a d i s t o r t e d 
e l l i p s e seems t o become a s t r a i g h t l ine c u t t i n g 
the hydrometer s c a l e . Read and r epo r t the 
g rav i ty to the n e a r e s t sca le d i v i s i o n . 

The temperature of the bath and the temperature 
shown on the thermometer in the sample should 
agree w i th in 0.10"C. 
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PART I 

E. I. OU PONT DE NEMOURS AND COMPANY 

DU PONT CHEMICALS 

GENERAL PROCEDURE 

METHOD E6100.065.01.CWP 

PETROLEUM PRODUCTS 

Determination of ASTM Color 

I-A. Principle 

Liquid samples are visually matched to any one of sixteen 
ASTM color standards. A direct readout enables the operator to 
make a quick, accurate reading. No calculation is required. 

I-B. Scope 

1. Application 

This i s a spec i f i c a t i on method a p p l i c a b l e to l i q u i d 
petroleum p roduc t s , including Fuel Oil Addi t ives (FOA). 

2 . Limitations 

The product must be of such color density that it may 
easily be compared to the ASTM standards ranging from 0.5 to 8.0. 
If the color observed is darker than a rating of 8.0, a dilution 
technique will be necessary. 

I-C. Precision and Accuracy 

No formal study at this laboratory has been made. ASTM 
D 1500-IP 196, paragraph 7, states: "The results obtained by 
different operators in the same laboratory should not vary by more 
than 0.3 number, and the same variation should apply for determina
tions between different laboratories at the 95 percent Confidence 
Level". 

I-D. Special Apparatus (Equivalent apparatus may be substituted) 

1. Petroleum Colorimeter, ASTM 0 1500, Fisher Scientific 
Company, Cat i^l3-449. 
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Method E6100.065.01.CWP Part I 

2. Test jars, 2, Fisher Scientific Cat. # 13-450A 

3. Mazda tfA-i9, lamp, 60 watt 

I-E. Reagents 

1. Kerosine having a color lighter than +21 Saybolt Color by 
ASTM Method 0 156 . This material is used only for 
diluting dark samples. 

I-F. Notes 

1 . T h i s method i s an a d a p t a t i o n of ASTM Method D 1500- IP 196 . 

I - G . R e f e r e n c e s 

ASTM D 1 5 0 0 - I P 196 a d o p t e d 1 9 6 6 . 
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PART II 

METHOD E6100.065.01.CWP 

PETROLEUM PRODUCTS 

Determination of ASTM Color 

II-A. Unusual Safety Considerations 

1. Product Hazards 

This is a general procedure and oroduct hazards must be 
determined on an individual basis. 
For 2-Ethylhexyl Nitrate refer to MSDS 1796PC. 

2. ProceQure Hazards 

Kerosine is flammable. Keep away from flames and other 
ignition sources. Kerosine is also irritating to the eyes and skin. 

II-B. Procedure 

1. Place a test Jar, half-filled with distilled water, in 
the right hand compartment of the colorimeter. 

2. Place the sample jar, half-filled with the sample to oe 
analyzed, in the left compartment and close the lid. 

3. Switch on the light source and compare the color of the. 
sample with that of the standard glasses oy rotating tne 
large dial on the front of the colorimeter. 

The itensity of the light source may be increased 
or decreased by moving the source light, using the 
knurled, sliding knob under the main chassis. 

4. If an exact match is not possible, then use that standard 
glass reference which possesses the next darker color. 

5. Read the ASTM numoer directly from the small port below 
the large dial, 

6. Report the ASTM number as follows: 

a. Exact match; report the ASTM number 
Example: 7.5 ASTM Color 

b. If sample color appears to be between two glasses, 
record the designation of the darker glass preceded 
by the letter "L". 
Example; L 7.5 ASTM Color 

C. If the color is darker than 8.0, report as: Example: 
08 ASTM Color. 
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7 

Par t II 

If a d i l u t i o n i s r eques ted , d i l u t e 15 volumes of sample 
with 83 volumes of so lven t keros ine , and read as above 
but ind ica te d i l u t i o n . Example: L 7.5 Oil ASTM Color . 

If sample i s cloudy as received, heat to 6"C above i t s 
cloud point and analyze as above. 

TT|« information aat 
forth' haraia ia furnlshad fraa of charsa 

aod U baaad o* tachnical data that Oa pont ballavoa 
to ba r a i l ab l a . I t ia intandad for waa by paraona bavin« 

tachnlcal ak i l l a t thair own diacratioo aod r lak . ala«a coadi-
faena of uaa ara oataid* our control* wa mak* no warcantlaa. aapcoaa 

or iopliad. and aaaoma no l i a b i l i t y in conoaction vith aay oao 
et th is Information. Nothing bacaia la to bo takaa aa a 

ticanaa to oparata wndar or a raco—andat Ion to 
tnfcihfa any pataata. 
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DU POflT 

TEST METHOD 

2-ETHYLHEXYL NITRATE (2-EBN) 

ANALYSIS BY GAS CHROMATOGRAPHY 

METHOD E6100.165.01.CVF 

pMfm«» 
'• i j t " t - - . t . iHi 
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PART I 

E. I. DU PONT DE NEMOURS & COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD E 6 1 0 0 . 1 6 5 . 0 1 . C W P 

2-ETHYLHEXYL NITRATE (2-EHN) 

Analysis by Gas Chromatography 

I-A Principle 

This method is based on the gas chromatographic separation 
achieved on a column packed with 5% Carbowax 20M on Chromosorb 
W-HP. The separated components are detected by a flame ionization 
detector. Results are reported as area %. 

I-B, Scope 

1. Application 

This method is applicable to the product analysis and 
process control of 2-ethylhexyl nitrate (2-EHN). The method 
determines residual 2-ethylhexyl alcohol (2-EHA) in the product at * 
the 0-2% level. The following retention times were obtained from a 
spiked sample of 2-ethylhexyl nitrate: 

Component Retention Time (Min.) 

Methylene chloride 0.40 

Oxidation product 5.30 

2-Ethylhexyl nitrate 9.4B 

2-Ethylhexyl alcohol 11.64 

2. Limitations 

This method suffers from the usual limitations associated 
with an area percent quantitative method. It assumes: 

1) All components are detected and respond equally. 

2) The mixture is completely separated into all its 
components. 

- 1 -
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Method E6100.16S.G1.CWP Part I 

3) The detector responds linearly at all quantity levels 
and retains consistent sensitivity. 

4) Any overlapping peaks are quantitated in a consistent 
and accurate manner, 

5) That the column and detector are not overloaded by the 
injected amount. 

These assumptions were found to be valid foe the samples 
studied during method development, 

I-C. Precision and Accuracy 

1. Development Precision 

Charge 72 (Acidic 2 EHN) and Lot 107 (DDA-1000) were 
analyzed by one technician, four determinations on each sample. 

Results are shown below: 

Avg. Standard 95% C L . for 

Component Concentration, % Deviation Single Pet. 

Chg. 72 Lot 107 Chg. 72 Lot 107 Chg. 72 Lot 107 

Oxidation Product 0.23 0.32 + 0.02 + 0.02 + 0.08 + 0.07 

2-Ethylhexyl nitrate 99,22 99.26 + 0.03 + 0.04 + 0.11 + 0.12 

2-Ethylhexyl alcohol 0.44 0.31 + 0 . 0 2 +0.01 +0.05 + 0 . 0 3 

2. Routine Precision 

Charge 72 (Acidic 2 EHN) and Lot 107 (DDA-1000) were 
analyzed across the shifts (5 technicians; 10 determinations on each 
sample) in the Quality Control Laboratory. Results are shown as 
follows: 

Avg. Standard 95% CL. for 
Component Concentration, % Dev. Single pet. 

Chg. 72 Lot 107 Chg. 72 Lot 107 Chg. 72 Lot 107 

Oxidation product 0.21 0,30 +0.02 +0.01 +0.04 +0.02 

2-Ethylhexyl nitrate 99.23 99.27 + 0.04 + 0.02 + 0.08 + 0.04 

2-Ethylhexyl alcohol 0.46 0.31 + 0.01 + 0.01 + 0.02 + 0.02 

3. Accuracy 

No formal accuracy study was conducted. 

- 2 
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I-D. Special Apparatus (Equivalent apparatus may be substituted) 

1. Gas chromatograph, Hewlett-Packard Model 5S80A, equipped 
with a flame ionization detector. 

2. Syringe, Hamilton, lO->iL capacity. 

3. Gas chromatographic column, glass, 6 ft. x 1/4 inch o.d., 
available from Jackson Laboratory storeroom. 

4. Reaction vial, 10-mL, available from Jackson Laboratory 
storeroom. 

5. Septa, "Teflon'/rubber, available from Jackson Laboratory 
storeroom. 

6. Standard seals, available from Jackson Laboratory 
storeroom. 

7. Graduated cylinder, 50-mL, available from Jackson 
Laboratory storeroom. 

8. Pipet, 10-mL and 1-mL, available from Jackson Laboratory 
storeroom. 

9. Separatory funnel, 60-mL capacity, available from Jackson 
Laboratory storeroom. 

I-E. Reagents 

1. Column packing, 5% Carbowax 20M on Chromosorb W-HP, 80/100 
mesh, available from American Scientific Products, McGraw 
Park, IL. 

2. Methylene chloride, Fisher, ACS reagent grade. 

3. Sodium hydroxide, 1% solution. 

4. Helium, Liquid Carbonic Corporation, L-114. 

5. Hydrogen, Union Carbide Corporation, Extra Dry. 

6. Air, breathing. Liquid Carbonic Corporation, Specification 
L-117. 

I-F. Notes 

1. The injection port temperature is of primary importance in 
this analysis. The product is thermally labile, yielding 
additional 2-ethylhexyl alcohol and other peaks at high 
injection port temperatures. 
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2. Retention times will have to be reestablished from time to 
time. Prepare standards at the expected composition 
levels and chromatograph according to this method. 

4 -
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Data S h e e t METHOD E6100.165.01.CWP PART II 

2-ETHYLHEXYL NITRATE (2-EHN) 
Analysis by Gas Chromatography 

II-A. Unusual Safety Considerations 

1. Product Hazards 

The product is slightly irritating to the skin and 
inhalation of vapors can cause cyanosis, headaches, nausea, 
dizziness, and decreased blood pressure. Work in a hood when 
handling this material. In case of eye contact flush eyes with 
copious amounts of water and report to the Medical Division. In 
case of skin contact wash exposed area with soap and water and 
report to Medical Division. For more information see MSDS 1796PC. 

2. Procedure Hazards 

Methylene chloride is narcotic. Avoid breathing its 
vapors. Sodium hydroxide is corrosive. Avoid skin contact. 
Handle the syringe with care to avoid skin puncture. 

II-B. Procedure 

1. Instrument Settings 

Instrument 

Mfg, Hewlett-Packard 

Model 5880A 

Detector 

Thermal Cond. 
Flame loniz. 
Hyd. 40 p̂sig 
Air 40 psig 

( ) 
(X) 

Electron capture 

Other 

( ) 

Carrier gas 

He (X) N ( ) Other ( ) 

Flow**** 20 mL/win. 

Column 

Mat'l of Const. Glass 
*• 1/4" 

Length* 6-ft.Diam. o.d. 
Packing 
Substrate 5% carbowax 20H 
Packing*** 
Support Chromasorb W-HP 
Column Inject 
Temp.'C 85 Temp.'»C 200 
Detec. Max. Sate Oven 
Temp.'C 300 Temp.'C 225 

Programming None 

Initial Col. Temp.,°C 

Temp. Rise/min.,'C 

Temp. Limit,°C 

Pre-program Hold, min, 

*Specify u n i t s ( i n . , f t . , meters , e t c . ) 
**Specify o .d . or i . d . and u n i t s 

***Specify mesh s i ze 
***»Specify as mL/min or ps ig 
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• 2. Order of Elution Method E6100.165.01.CWP Part ll 

Component 

Methylene chloride (Solvent) 

Oxidation Product 

2-Ethylhexyl Nitrate (2-EHN) 

1 2-Ethylhexyl Alcohol (2-EHA) 

Retention Time 
(Min.) 

^ 

5.30 

9.48 

11.64 

Range 
Investigatedi 

_ 

3-10% 

98-100% 

0-2% 

Sample Preparation 

a. Add 40 mL (graduate cylinder) of 1% sodium hydroxide 
solution to a separatory funnel. 

b. Add 10 mL (graduate cylinder) of sample into tbe 
separatory funnel. 

c. Stopper the funnel and thoroughly shake 

use caution when venting the separatory funnel. 

d. Discard the bottom layer. 

Sample Analysis 

a. Pipet 1 mL of the sample into a serum vial. 

b. Add to the vial 10 mL (graduate cylinder) of methylene 
chloride. 

c. Seal and shake. 

d. Inject 4 p h of sample solution. 

e. Scan for a minimum of 15 minutes. 

Calculations 

*i 
=7 X 100 = area % of component 1 

Where: A^ = area of component 1 

<A = Sum of all component areas 

Report results to the nearest 0.01%. 

Quality Control 

a. Obtain from the manufacturing area a well-mixed 
sample, approximately 8 ounces, of a representative 
production lot of 2-ethylhexyl nitrate for use as a 
Quality Control Standard. 

- 2 -
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Method E6100.165.01.CWP Part II 

Store in a properly labeled brown bottle and 
protect from sunlight. 

b. Once each day, analyze a subsample of the Quality 
Control Standard by this method and record results on 
a "Shewhart" Control Chart and/or enter results into a 
CUSUM loop. 

Specific instructions, including control limits, 
will be supplied by laboratory supervision. 

c. If results from analysis of the Standard fall outside 
limits established according to current laboratory 
guidelines, investigate the cause of the deficiency 
and report promptly to Supervision. 

Tb. •n f . r n . t l en , . t 
ioetn b , ( . i . i« (wrninlMd I r . . of chnc^. 

.nd 1. bAMd on t . .«nnic.l d . t . t h . t Da pont b . 1 1 . . . . 
to b . r . J i . b l . . I t i . Int.nd.tf to t . . . by p . r . on . hnvinf 

t .chnic .1 . h i l l . t t h . l r ovn discra t ion *nd rl«k. . I n c ' c n d i -
t i o n . of u . . . r . outaida o%u cont ro l , w. makm no i/aerantlaa. . . p r . , , 

or inpUmJ. .nd . . . u n . no I k . b i l i k , tn coan.c t i« l vi th aat **.« 
of t . i , infornation. matHinq b^rmia ta to b . t . k . « aa a 

licnn*,,. to o p c r . t . nnd«r or « t.cfinpiiid.tioo t e 
intrirtqa any pnCMit.. 
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iI<V£-fi-TiriP HOT REniV 
Method E6100.165.01.CWP Part II 

L Ct4< 

OXIDATION PROOUCT 

2-ETHYLHEXYL NITRATE 

e.46 

, 6 - < r 2-ETHYLHEXYL ALCOHOL 

•V: STOP ftJN 

I h p a Soot'ri P.fihLifi;_ INJECTIOH 6 13:47 LEC 13f 1583 

.3«c 

:3ie 
i315 
1326 
1325 
1336 
1335 
1346 
1345 
135u 
1355 
l3ed 
1365 
1376 
:375 
1386 

Fr.Gr. I3 t f6 j 13S5 
SIvNr.L B 
S:CNriu £ L L V I C £ . « 5 
ftTTN 2 t 5 DEVICE* 5 
fiTTN 2 t 7 
I r i J 1 TEMP i:e6 
SET 1 TE.iP 366 
!;0rF5ET 16 
CHtiRT SPEED 1 
SELETE OVEh TEMF 
OVEN TEMP 65 

TEMP E6UIB TIME OVEN 
OVEN 
OVEN 

TEMF 
TEMP 

OVEH TEr.P 
STfif!T 
PfiGL 
STfiRT PRGM 1360 

IN IT IAL TIME 1 
POST VALUE 260 
POST TIME 5 
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DU POflT 

TEST METHOD 

GENERAL PROCEDURE 

TOTAL ACID OR TOTAL BASE NUMBER 
DETERMINATION BY NONAQUEOUS POTENTIOHETRIC TITRATION 

HETHOD E6100,280.01.CVP 

OONFiDEKT!/!^ 
The rUotmation set forth herein is lu rnshedOeeot^ iarge and ts based on teehncai data tttat Ou Pont b e i e w s to be r e i i a ^ 
persons navmg leciwieai skiS artd at t t ieromtdisaet ianarvS risk. Since conditions o t use are outside our a t r t ro l . wemaka no tnrrant ies. express c r 
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PART I 

E. I. OUPONT DE NEMOURS AND COMPANY 

DU PONT CHEMICALS 

GENERAL PROCEDURE 

METHOD E6100.280.01.CWP 

TOTAL ACID or TOTAL BASE NUMBER 
(Neutralization Number) 

Determination by Nonaqueous Potentlometric Titration 

I-A. Principle 

This procedure is based on the potentlometric titration of 
all acidic or basic constituents with potassium hydroxide or 
perchloric acid, respectively. 

I-B. Scope 

1. Application 

This method, which is an adaptation of ASTM Method D664, 
is applicable to a wide variety of products that require the deter
mination of total acid and base numbers. The total acid number is 
the quantity of base, expressed in milligrams of potassium hydroxide, 
that is required to neutralize all acidic constituents present in 1 
gram of sample. The total base number is the quantity of acid, 
expressed in terms of the equivalent number of milligrams of potas
sium hydroxide, that is required to neutralize all basic constituents 
present in 1 gram of sample. 

2. Limitations 

The method is limited to petroleum and other products which 
require a nonaqueous titration medium. 

I-C. Precision and Accuracy 

Precision and accuracy studies have not been conducted. 
It is quoted in ASTM Method 0664 that results should not differ from 
the mean by more than the following amounts: 

Total Acid or Base Number Reproducibility 
0.05 to 1.0 0.04 

20 to 100 4 
100 to 250 10 

- 1 -
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I-O. Special Apparatus (Equivalent apparatus may be substituted) 

1. Automatic titrator, Metrohm, Model E-436, Brinkman, Inc. 

2. Titrator stand equipped with 20-ml Duret, Metrohm, Model 
E-436D, Brinkamn, Inc. 

3. Indicating Glass Electrode, Beckman, Model 39301. 

4. Reference Calomel Electrode, saturated aqueous KCl (fiber 
plug), Fisher, Model 13-639-52 or (dual glass junction), 
Leeds and Northrup Co., Model 117208. 

I-E. Reagents (Reagent Grade except as noted) 

1. Titration solvent 

Add 500 ml of toluene and 5 ml of water to 495 ml of 
anhydrous isopropyl alcohol. 

2. 0.1 N Alcoholic Potassium Hydroxide 

Add 6 grams of KOH to 1 liter of anhydrous isopropyl 
alcohol or anhydrous denatured ethyl alcohol (2T 
alcohol). Boil gently for 10 minutes to effect solution. 
Allow the solution to stand for 2 days and then filter 
through a fine sintered-glass funnel. Protect the 
solution from atmospheric CO2 by means of a guard tube 
containing soda lime and from coming in contact with cork, 
rubber or stopcock grease. 

3. 0,1 N Perchloric Acid in Glacial Acetic Acid 

Pipet 12 ml of 60* perchloric acid into a 1-liter 
volumetric flask containing approximately 800 ml of 
glacial acetic acid. Mix well and then slowly add 40 ml 
of acetic anhydride. Again, mix, cool to ambient 
temperature and dilute to volume with glacial acetic acid. 

4. 0,1N Perchloric Acid in Acetonitrile 

Pipet 12 ml of 60% perchloric acid into a 1-liter volume
tric flask containing approximately 800 ml of acetonitrile. 
Mix well and dilute to volume with acetonitrile. 

3. Potassium hydrogen phthalate, Certified ACS, acidimetric 
standard, Fisher Scientific Co. 

I-F. Notes 

Tables I & II are attached, indicating the products 
currently analyzed by this method. 

- 2 -
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I-G. References 

1, ASTM Method 0 664 

I-H. Appendix 

1. Standardization of O.IN Alcoholic Potassium Hydroxide 

1. Weigh 0.25-0.30g (to the nearest O.OOOlg) of primary 
standard potassium hydrogen phthalate (previously dried at 
liO*C for 1 hour) into three 150 ml beakers. 

2. Add 75 ml of distilled water and dissolve by stirring. 

3. Titrate potentiometrically with O.lN alcoholic potassium 
hydroxide solution using the Metrohm titrator and glass/ 
calomel electrodes. 

4. Titrate a blank of Just 75 ml distilled water. 

5. Calculate the normality of the titrant from the potential 
break obtained on the recorder trace. 

Calculations: 

., * = Normality 
(Vs - V B ) X 0.20422 

Where: W = grams of potassium hydrogen phthlate 
Vg = volume in milliliters of potassium hydroxide 

solution required to titrate the standard 
Vg = volume, in milliliters, of potassium hydroxide 

solution required to titrate the blank 

0.20422 = molecular weight of potassium hydrogen phthalate 
1000 

The three results should agree within 0.0005. If not, 
prepare new standards and rerun the titrations. Obtain 
the normality by averaging the three results. 

2. Standardization of O.lN Perchloric Acid 

1. Weigh 0.23-0-30g (to the nearest O.OOOlg) of primary 
standard potassium hydrogen phthalate (previously dried at 
llO^C for 1 hour) into three 150-ml beakers. 

2. Add 75 ml of glacial acetic acid and dissolve by stirring. 

3. Titrate potentiometrically with O.lN perchloric acid 
solution using the Metrohm titrator and glass/calomel 
electrodes. 

- 3 -

ABOOOO 118013/4 



Method E6100.280.01.CWP Part I 

4. Titrate a blank of just 75 ml glacial acetic acid. 

5. Calculate the normality of the titrant from the potential 
break obtained on the recorder trace. 

Calculations: 

., 5 * = Normality 
(Vs - VB) X 0.20422 

Where: W = grams of potassium hydrogen phthlate 
Vs = volume in milliliters of perchloric acid 

solution required to titrate the standard 
VB = volume, in milliliters, of perchloric acid 

solution required to titrate the blank. 

0 20422 = molecular weight of potassium hydrogen phthalate 
1000 

The three results should agree within 0.0005, If not, 
prepare new standards and rerun the titrations. Obtain 
the normality by averaging the three results. 

4 -
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PART II 

Method E 6 1 0 0 . 2 8 0 . 0 1 . C W P 

TOTAL ACID or TOTAL BASE NUMBER 
(Neutralization Number) 

Determination by Nonaqueous Potentlometric Titration 

II-A. Unusual Safety Considerations 

1. Product Hazards 

Many of the compounds are of unknown toxicity. Appropriate 
precautions should be observed to avoid skin contact. Wash exposed 
areas with copious amounts of water. For more information see MSDS tfl796PC. 

2. Procedure Hazards 

The solvents employed are toxic, irritating to the skin 
and eyes and flammable. Avoid skin contact, do not breathe vapors 
and work in .a well ventilated area. If skin contact occurs, wash 
exposed areas with copious amounts of water. 

Perchloric acid (60%) readily oxidizes organic materials, 
can cause violent explosions and is extremely corrosive. The 
reagent must be clearly labeled, stored by itself in a lead tray and-
kept in a cool place. All measuring devices must be washed 
thorouqhly with water. In case of skin contact, wash exposed areas 
With copious amounts of water and report to Medical. <• 

II-B. Procedure 

i. Use the attached Table I or II to select the proper sample 
size and in the case of base number tne proper titrant. 

2. Weigh the sample to the nearest 0.1 mg into a 230-ml 
beaker. 

3. Add 125 ml of titration solvent 

Prepare Titration Solvent as follows: Add 500 ml of 
toluene and 5 ml of distilled water to 495 ml of 
anhydrous isopropyl alcohol. 

i i . Mix well using a magnetic stirring bar. 

5.(a) To determine acid number titrate potentiometrically with 
N/10 alcoholic potassium hydroxide using the Metrohm 
Titrator and glass/calomel electrodes. 

(b) To determine baise number titrate potentiometrically with 
N/10 perchloric acid in the proper solvent (Table II) 
using the Metrohm Titrator and glass/calomel electrodes. 

- 1 -
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Method E 6 1 0 0 . 2 8 0 . 0 1 . C W P P a r t I I 

6. T i t r a t e , s i m i l a r l y , 125 ml of t i t r a t i o n so lvent (b l ank ) . 

7. Ca lcu la te the t o t a l acid number or t o t a l base number from 
the p o t e n t i a l break obtained on the recorder t r a c e . 

Ca lcu la t ions 

(Vs - VB) X N X 56.1 = Total Acid Number or 
W Total Base Number (mg KOH/g) 

Where: Vg = volume in m i l l i l i t e r s of O.lN KOH £r O.lN 
pe rch lo r i c Acid for sample 

VB = Volume in m i l l i l i t e r s of O.lN KOH or O.lN 
pe rch lo r i c acid for blank 

N = normali ty of KOH or p e r c h l o r i c acid 
w = weight of sample in grams 

56.1 = molecular weight of KOH x 1000 
1000 

* Tha information aat 
forth haralA la foroiahod twee o< chac9« 

• 1 ^ aa baaad on tachoical data that bo pont balJ«««« 
to bo raliabla. It la intandad for aaa by poraooa hawing 

lachnical akill at thaic own diacrattoa and riak. alhca coodl-
lona of uaa ara outaida ovr control, wa maka no warrantiaar aipraaa 
or impliadd a4d aaswmo no liability lo eoanaction with any »•« 

o t thia informatlOA. Mothing barain la te ba ufcoo aa a 
licanoo to oparata ondar or a raca—anda t too to 

loCrlnga any patanta. 
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TABLE I 

Product 

Antioxidant PL-1278 
OCI 4A/rc i 4AW 
OCI 6 (PL 1178) 
OCI 6A 
DCI 86 
0MA-5O/DMA-5GRS 
OMA-52 
CMA-53 
QMA-54 
DMA-55 
QMA-36 
QMA-58 
OMA-60 
ClMA-60 y^ 
OMA-61 
CMA-62 
OMA-64 
QMA-1408 
DuPont Aviat ion 

Fuel Addit ive 
FOA #401 
FOA #402 
FOA #403 
FDA #404 
FOA #405 
FOA #407 
PDA #408 
FDA #409 
PL-1126A 
PL-1279 

TOTAL ACID NUMHtK 

Sample 
Size, g 

30 
0.5 
0.5 
0.5 
0.5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

0.5 
2 
2 
2 
2 
2 

10 
0.3 
2 
1 
1 

Expected Range, 
mg MDH/g 

0.51-0,37 
97-117 

130-160 
110-140 
115-170 

<30 
<30 
<30 
<30 
< 3 0 
< 3 0 

34-42 
<30 
"<30 
< 3 0 

36-44 
<30 
< 3 0 

121-153 
42-52 
44-54 
20-50 
52-72 
38-58 

4,2-7.9 
83-117 
64-80 
65-75 
57-77 
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Method E6100.280.01.CWP P a r t I I 

Product 

Antioxidant PL-1278 
Butylamines 707 

(Mixed 80/20) 
FOA #23 
FOA #310 
FOA #401 
FDA #403 
FOA #405 
FOA #407 
FOA #408 
FOA #1228 
PL-1126A 
PL-1279 

TABLE II 

TOTAL BASE NUMBER 

Sample 
Size, g 

2 

0.2 
0,5 
0,2 
1 
0.2 
0.2 
0.2 
0.5 
0.2 
1 
0.5 

Expected Range, 
mg KOH/g 

20-22 

365-435 
124-164 
225-275 
53-65 

170-210 
235-265 
270-300 
95-115 
295-335 
40-50 
160-190 

Solvent In O.lN 
Perchloric Acid 

/teetonitrlle 

Glacial Acetic Acid 
Glacial Acetic Acid 
Acetonitrile 
Acetonitrile 
/feetonitrile 
Acetonitrile 
Glacial Acetic Acid 
Glacial AceUc Acid 
Glacial Acetic Acid 
Glacial Acetic Acid 
Acetonitrile 
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DU POflT 

TEST METHOD 

MIXED ACID 

DETERHINATION OF TOTAL SULFURIC ACID AND NITRIC ACID 

METHOD N8900.005.01.CWP 
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PART I 

E. I . DU PONT OE NEMOURS AND COMPANY 

DO PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD N8900 .005 .01 .CWP 

MIXED ACID 

D e t e r m i n a t i o n of T o t a l S u l f u r i c Acid and N i t r i c Acid 

I -A. P r i n c i p l e 

Total acidity (as sulfuric add) is determined by 
neutralization with sodium hydroxide solution. Total sulfuric acid 
is determined by evaporation (to remove nitric acid) followed by 
neutralization with sodium hydroxide solution. Nitric acid is 
determined by difference. 

I-B. Scope 

1. Application 

This procedure is applicable to the deter
mination of total sulfuric acid in the range of 40 to 99% 
and nitric acid in the range of 23 to 45X. Outside these ranges, 
the method is applicable provided that the sample size is increased 
or decreased proportionally. 

2_. L imitations 

If nitrosylsulfuric acid is present, the results would 
not represent the actual content of H2SO4 and HNO3. In this 
case, the r'^ported results will be on the high side. 

I-C. Precision and Accuracy 

A plant sample of mixed acid, averaging 50.18% H2SO4 
and 32.16% HNO3, was analyzed across the four shifts in 
duplicate determinations for a total of eight analyses. The 95% 
confidence limit was found to be ^ 0.52% for H2SO4 and +_ 0.43% 
for HNO3. 

1-D. Special Apparatus 

1. Steam b a t h . 

2 . E v a p o r a t i n g d i s h , p o r c e l a i n or g l a s s , f l a t - b o t t o m , 6 i n c h . 
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Method N8900.005.01.CWP Part I 

I-E. Reagents 

1. Sodium hydroxide, 0.3N standard solution. 

Prepare and standardize according to Methods 1-5-1 or 
1-5-2. 

2. Methyl red indicator solution. 

Dissolve 0.2 g of indicator in 600 ml of 2T alcohol 
and dilute to 1 liter with distilled water. 

- 2 
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PART II 

METHOD N8900.005.01.CWP 

MIXED ACID 

Determination of Total Sulfuric Acid and Nitric Acid 

II-A. Unusual Safety Considerations 

1. Product Hazards 

The acids are very corrosive liquids. Avoid skin 
contact. Wash any affected area with copious amounts of water. In 
case of skin burns, report to Medical. For more information refer to 
refer to MSDS 04213647 for Mixed Acid SP-15. 

2. Procedure Hazards 

Same as for product hazards above. 

II-B. Procedure 

SHAKE SAMPLE WELL PRIOR TO TRANSFERRING TD THE VIAL. RUN 
DUPLICATE DETERMINATIONS. 

1. Transfer some of the sample to a vial and close it with a 
plastic cap fitted with a medicine dropper. ^ 

7. Tare weigh the vial with the medicine dropper and sample to 
the nearest 0.0001 g. 

Transfer 0.5 to 0.6 g of sample, using the medicine dropper, 
to .1 500-ml Erlenmeyer flask that contains approximately 150 
ml of distilled water and 3-5 drops of methyl red indicator. 

'« Replace the medicine dropper in the vial and reweigh to the 
nearest 0.0001 g. 

5. U:Hdin the weight of sample by difference. 

6. Titrate with 0.3N sodium hydroxide standard solution to a 
yellow end point. 

7. Apply a temperature correction to the buret readings. 

£. Calculate the total acidity as follows: 

V X N X 4.904 ^ % Total acidity (as sulfuric acid) 
w 

- 1 -
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where V = volume in ml of 0.3N NaOH titer, after 
temperature correction. 

N = normality of NaOH solution 
W s weight of sample in grams 

4 904 - (M.W. HySOa) X 100 
2 X 1000 

9. Follow Steps 1 through 5 above, with the exception of Step 3 
which becomes Step 10 below. 

10. Transfer Q.5 to 0.6 grams of sample, using the medicine 
dropper,, to a 6" flat-bottomed glass or porcelain dish that 
contains 10-20.ml of distilled water. 

11. Place the dish on a steam bath and with the aid of a current' 
of nitrogen, evaporate for at least 30 minutes but not more 
than 1 hour. 

12. Add to the dish 100 to 150 ml of distilled water, 3-5 drops 
of methyl red indicator, and titrate with 0.3N NaOH solution 
to a yellow end point. 

13. Apply a temperature correction to the buret readings. 

14. Calculate results as follows: 

a. Vl x N X 4.904 ^ Total sulfuric acid 

b. (% Total acidity - % Total sulfuric acid) x 1.285 = % total 
nitric acid 

"here V^ = ml of 0.3N NaOH titer after temperature correction 
N s normality of NaOH solution 

• Wi = weight of sample in grams 

4 904 - (M.W. H^SOA) X 100 
2 X 1000 

1.285 = (M.W. HNO-^) X 2 
H.W. H25O4 

13 Report results to the nearest 0.1%. 

TH* imferaatlon aat 
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tiona of uaa ara outaida our control* wa maka no warraotlaa, aapraaa 

oc implied* and aaaoma no liability ia connoction with any uaa 
ot tbia information. Nothing haraio ia to ba takan aa a 

ticanaa Co oparato ondar oc a racommandatleo tc 
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DU ponT 

TEST METHOD 

NITRATOR SPENT ACIDS AND MIXED ACIDS 

DETERMINATION OF NITROUS ACID AMD/OR X NITRIC ACID 
IN SPENT NITRATOR ACID OR HIXED ACID 

METHOD N8900.220.01.CVP 
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PART I 

E. I. DU PONT DE NEMOURS & COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

HETHOD N8900.220.01.CWP 

NITRATOR SPENT ACIDS AND MIXED ACIDS 

Determination of Nitrous Acid and/or % Nitric Acid 
in Spent Nitrator Acid or Mixed Acid by High Pressure 

Liquid Chromatography (HPLC) 

I-A. Principle 

Nitric acid is converted to sodium nitrate and nitrous 
acid to sodium nitrite via hydrolysis with 0.5 M NaOH solution, 
(See Note 1 of Section I-F). 

Nitrate and nitrite ions are separated from spent nitrator 
acid or mixed acid by reverse-phase/ion exchange high pressure 
liquid chromatography and detected at 205 nm wavelength. Results 
are calculated and reported as weight % HNO3 and/or weight % 
HNO2. With spent adds weight % HNOSO4 is often requested in 
place of weight % HNO2, 

• 

I-B. Scope 

1. Application 

This procedure was designed to determine the amount of 
nitrate and nitrite In spent nitrator add where typical levels are 
250-30,000 ppm nitrate and 250-20,000 ppm nitrite. The detection 
limit for both anions Is 0,2 ppm. Impurities such as Iron, lead, 
chloride, sulfate, copper and nickel do not Interfere in the 
determination of nitrate or nitrite using this method. The method 
can also be used to determine the amount of nitrous acid in mixed 
acids used in the nitrators where typical levels are generally less 
than 1400 ppn. 

2, Limitations 

Samples must be diluted so that NO3- and NO2- are both 
less than 200 ppm. 

1 -
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Method NB90G.220.01.CWP Part I 

Interference with the NO2- peak could result from the 
presence of bromide, bromate, acetate, permanganate or cyanate 
ions. Interference with the NO3- peak could result from the 
presence of persulfate ion, 

NO3- and NO2- must be greater than 100 ppm in the 
original sample to detect them at the 0.2 ppm level after the 
required dilution, 

I-C. Precision and Accuracy 

1. Development Precision 

After multiple dilutions, a sample of spent acid original
ly containing 2.81% NO2- and 0.11% NO3- was analyzed nine times. 
The relative standard deviation was 0.46% for NO2- and 6.1% for 
NO3-. (See Note 2 of Section I-F). 

2. Routine Precision 

Samples of mixed acid and spent acid were analyzed across 
the shifts in the Quality Control Laboratory. The results are shown 
below: 

Number 
Sample TechnicJ 

Mixed Acid 5 

Spent Add 5 

3. Accuracy 

of 
ians 

Number of 
Analyses Averaqe, % 

lo 0.11% HNO2 

10 1,16 HN02/1.73% HNO3 

95% C. L, 
(Single Det., 
Jf 0,02 

+ 0.11/1 0.38 

Spiking experiments were conducted on spent add samples 
containing 20,3 ppm NO2- and 10.5 ppm NO3- using spikes of 76.3 
ppm NO2- and 35.0 ppm NO3-, The results indicated a recovery of 
99*%. 

I-D, Special Apparatus (Eguivalent apparatus may be substituted) 

1. Constametrlc HPLC pump Model II G, 

2. Variable wavelength UV detector, Schoeffel Model SF-770, 
set at 205 nm. 

3. Liquid chromatographic column, Whatman Co., Partisil ODS-3 
(25 cm). Catalog No, 4228-104, 

4. Sampling valve, 7,000 psi with a 20-;JL sample loop. The 
valve is available from Dupont Instrument Products Catalog 
#834084-901. 

5. 0.43->jm Millipore filter, Millipore Catalog #HAWP 04700. 

- 2 -
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1-0 Special Apparatus (Cont'd) 

6. Millipore 47 mm filter holder, Catalog #XX1004704, 
XX1004702, XX1004703. 

7. Hewlett-Packard 3334 computer for determining the peak 
areas at specified retention times, 

8. Autosampler - Micromeritics Model 725. 

9. Guard column - Whatman Co.: Pell CDS kit # 4390-403, 7 cm 
X 2.1 mm X 1/4". 

10. Acrodisc filters, Fisher Scientific Catalog #09-730-218. 

I-E. Reagents 

- 1. Octylamlne, practical Eastman Kodak, P7588. 

2. Phosphoric Acid, 85% Fisher Sd., A-242. 

3. Water, deionized Millipore, Milli Q. 

4. Sodium nitrite, NaN02 Certified ACS, Fisher Sd., S-347. 

5. Sodium nitrate, NaN03 Certified ACS, Fisher Sd., S-343. 

6. Sodium hydroxide, NaOH Certified ACS, Fisher Sci., S-318. 

7. Methanol, HPLC Grade, Fisher Sd., A-452, 

I-F. Notes 

1, HNO3 + NaOH > H2O + Na+ + NO3-

HNO2 + NaOH > H2O + Na* + NO2-

2. The areas for typical NO2- and NO3- peaks were linear 
with concentration throughout the entire level (0-200 ppm) 
examined. 

I-G. References 

1. Skelly, N. E., Analytical Chemistry, 1982, 54 712-715. 
Separation of Inorganic and Organic Anions on 
Reversed-Phase Liquid Chromatography Columns. 

3 -
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PART II 

METHOD N8900,220,01.CWP 

NITRATOR SPENT ACIDS AND HIXED ACIDS 

Determination of Nitrous Acid and/or X Nitric Acid 
in Spent Nitrator Acid or Mixed.Acld by High PressTJre 

Liquid Chromatography (HPLC) 

II-A. Unusual Safety Considerations 

1. Product Hazards 

Spent nitrator acids are considered corrosive (up to 70% 
sulfuric acid)and could also be cyanogenic (could contain traces of 
nitrated organics). Skin contact and breathing of the vapors should 
be avoided. If skin contact occurs, wash the exposed area with 
water then soap and water and report to Supervision. For more 
information refer to refer to MSDS 04213647 for Mixed Acid SP-15. 

2. Procedure Hazards 

Octylamlne is flammable and harmful if absorbed through 
the skin; it causes irritation if the vapors are inhaled. Avoid 
contact with the skin and breathing of the vapors. Handle only in a 
well-ventilated hood. If skin contact occurs, wash the exposed area 
with water, then soap and water and report to Supervision. ^ 

Sodium nitrite and sodium nitrate are strong oxidants and 
toxic. Avoid contact with skin, eyes and combustible material. If 
swallowed report to Medical. 

Phosphoric acid is corrosive and a strong skin irritant. 
Avoid skin contact. If skin contact occurs wash the exposed area 
with water, then soap and water and report to Supervision. 

Sodium hydroxide is corrosive and a strong skin irritant. 
Avoid skin contact. If skin contact occurs, wash the exposed area 
with water and report to Supervision. 

Methanol is toxic and flammable. Avoid skin contact and 
breathing of vapors. If skin contact occurs wash the exposed area 
with water and report to supervision. Clean up spills, If they 
occur. 

- 1 
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II-B. Procedure 

1. Instrument Settings 

Detector: 

Detector (UV): 

Pump: 

Flow rate: 

Injection procedure: 

Sample size 

Sample concentration: 

Solvent: 

Pressure: 

Separation mechanism: 

Column trade name: 

Source: 

Length: 

OD: 

ID: 

Guard column 

Particle size: 

Other column parameters: 

Mobile phase: 

2. Order of Elution 

Schoeffel SF-770 

205 nm 

Constametrlc II G 

2.0 mL/minute 

valco via Micromeritics autosampler 

20 ^L 

200 ppm 
Water 

1700 psi 

Ion exchange 

Partisil ODS-3 
Whatman 

25 cm 

1/4 Inch. 

4.6 mm 

7 cm X 2.1 mm X 1/4" 

Whatman Co.: Pell ODS 

5 P 

operated at room temperature 

0.01 M octylamlne In water with 
pH adjusted to 6,25 with H3PO4 

Component 

NO2-

NO3-

Retention 
Time (min,) 

5-7 

7-9 

Concentrat ion 
01 Range 

Inves t i ga t ed 

0-200 ppm 

0-200 ppm 

- 2 
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3. Preparation of Standard Solution 

(1) Weigh 0.069 g _• 0.002 g to an accuracy of 0.0001 g of 
sodium nitrite into a 100-mL volumetric flask 1. 

(2) Weigh 0.034 g _+ 0.002 g to an accuracy of 0.0001 g of 
sodium nitrate Into a second 100-mL volumetric flask 2. 

(3) Fill flasks 1 and 2 to the mark with deionized water. 

(4) Calculate the concentration of NO2- In ppm using the 
expression In II-B-12 and label flask 1 with this 
concentration.. 

(5) Calculate the concentration of NO3- in ppm using the 
expression in II-B-12 and label flask 2 with this 
concentration . 

(6) Pipet 5.0 mL from flask 1 and place Into a clean, empty 
100-mL flask 3. 

(7) Pipet 5.0 mL from flask 2 and add to flask 3. 

(8) Fill flask 3 to the mark with deionized water. 

(9) Calculate the concentration of NO2- In ppm by dividing 
the concentration calculated in Step (4) by 20 and put 
this on the label for flask 3. 

(10) Calculate the concentration of NO3- in ppm by dividing ' 
the concentration calculated in Step (5) by 20 and put 
this on the label for flask 3. 

4. Preparation of Sample Solution (Spent Add) 

(1) Weigh out 1 g i 0.05 g of spent add Into a preweighed 
100-mL volumetric flask. Record both the weight of the 
volumetric flask and the flask plus sample to 0.1 mg. 
(Report the difference as weight, W3, and use In 
Section II-B-14). Add enough 0,5 M NaOH to fill the 
volumetric to the mark. Mix well by shaking. With some 
spent add samples caustic may cause solids to precipi
tate. It Is not necessary to dissolve these solids, just 
allow them to settle out. 

NOTE: The add sample may be solid when received. If 
it is, melt the sample using hot water (^SO'C) 
and stir with a glass rod. Any heating should be 
done In a hood. 

(2) Take 5.0 mL (pipet) of the sample just prepared In Step 1 
and add to a 50-mL beaker. 
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(3) Add 3-5 mL deionized water to the beaker. 

(4) Using a pH meter, adjust the pH to 7-7.5 with 1:4 
H3PO4 (r-'20% H3PO4). 

(5) Wash beaker contents into a 25-mL volumetric and fill to 
the mark with deionized water. 

5. Preparation of Sample Solution (Mixed Add) 

(1) Take 1.0 mL (pipet) of mixed add and add it to a 100-mL 
volumetric flask containing approximately 90 mL of 0.5 M 
NaOH. The pipet tip should be below the level of the NaOH 
solution. Fill to the mark with 0.3 M NaOH. 

(2) Weigh a duplicate 1,0 mL sample of mixed add to the 
nearest 0.1 mg. (Report as weight, Wg, and use In 
Section II-B-14). 

(3) Take 5.0 mL (pipet) of the sample just prepared in Step 1 
and add to a 50-mL beaker. 

(4) Add 3-5 mL deionized water to the beaker. 

(5) Using a pH meter, adjust the pH to 7-7.5 with 1:4 
H3PO4 ('-'20% H3PO4). 

(6) Wash beaker contents into a 25-mL volumetric and fill to 
the mark with deionized water. 

6. Preparation of Mobile Phase 

(1) Add 1.6 mL of octylamlne to 1000 mL of •Millipore" Q water 
slowly with stirring, 

(2) Adjust pH slowly to 6.25 + 0,01 using 1:4 H3PO4 (^20% 
H3PO4). 

(3) Octylamlne dissolves slowly and the pK rises as It does, 

(4) Continue stirring for 15 minutes while periodically 
checking the pH. 

(5) Filter through a 0,45-uro "Millipore" filter #HAWP 04700 
using a vacuum filtration apparatus. 

7. Preparation of 0.5 M NaOH 

(1) Place 20.0 g of NaOH'Into a 1-L volumetric flask, 

(2) Add "Millipore" Q water to the solid NaOH slowly with good 
stirring. Bring the final volume up to 1 L. 
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8. Conditioning of the Column 

Pump mobile phase through the column until the detector 
base line is stable. This may require several hours. 

9. Standard Analysis 

(1) Charge the sampling valve by flushing with the standard 
solution. The sample should be injected through a 
disposable filter (Gelman Acrodisc).. 

(2) Inject the standard solution onto the column using the 
sample valve (20-;JL loop) again using a disposable filter 
(Gelman Acrodisc). 

10. Sample Analysis 

Repeat Step 9 with the sample as prepared in Step II-B-4 
or II-B-5. A typical analysis time by this method is 45 
minutes. 

11. Correcting Erratic Column Behavior 

The baseline may drift badly and rise after several 
samples (perhaps 10-50) have been run. When this happens 
replace the mobile phase with methanol and flush the. 
column for 30 minutes. Return to the mobile phase, 
recondition the column and prepare to restart your 
analyses. 

12. Calculation for ppm NO?- and ppm NO3-

ppm NO2- = Wt. NaN02 x 10* x 0.667 

ppm NO3- = Wt. NaN03 x 10* X 0.730 

Where: 

Wt. NaN02 = wt. of sodium nitrite weighed in II-B-3-1 

Wt. NaN03 = wt. of sodium nitrate weighed in H-B-3-2 

0.667 = molecular weight ratio for [!J22lJ, 
[NaR02] 

0.730 = molecular weight r a t i o n for ^NOii-] 

[NaNOj] 

13. Response Factor Calculation 

Calculate the response factor F, 
F = C/R 

- 5 -
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where: 

F = factor for nitrite or nitrate 

C = concentration of nitrite (II-B-3-9) 
or of nitrate (II-B-3-10) 

R = area response for nitrite or nitrate 

14, Calculations (for sample) 

FNO2- ^ RN02- * 500 X 1.022 
Wt. % of HNO2 = 

Wt. % of.HN03 = 

Wg X 10+* 

^N03- * RN03~ " 500 X 1.016 

For spent add samples Wt. X HNDSO4 is usually asked for 
Instead of Wt, % HNO,. Use the following expression for wt, 
* MwnQn. 

FNO2- ^ RN02- X 500 X 2,762 
Wt. % of HNOSO4 = — • 

Ws X 10** 

where: 

fN02- = factor for nitrite from Step M-B-13 

^N03- = factor for nitrate from Step II-B-13 

''N02- = area response of nitrite in the sample 

''NOS- = a r e a response of nitrate In the sample 

500 = dilution factor for the sample = 100/1 x 23/5 

1,022 = molecular weight ratio for [HN02l/[N02-] 

1.016 = molecular weight ratio for [HN033/[N03-] 

2.762 = molecular weight ratio for [HN0S04]/[N02-] 

Wg = weight in grams of spent or mixed add from 
Section II-B-4-1 or II-B-5-2 

NOTE: When dealing with the spent or mixed add samples 
certain levels of HNO3, HNO2 or HNOSO4 may be too great 
for the method (i.e, 200 ppm). The following wt. X of each 
add should Indicate to you that the level of add is too 
great for the method, 

- 6 -
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W t . % HNO3 

Wt . % HNO2 

W t , % HNOSO4 

SPENT ACID 

:i.io 

>10 

>27 

MIXED ACID 

i-e 

I f these l e v e l s a re encoun te red a 1 0 : 1 d i l u t i o n w i t h wa te r 
w i l l b r i n g the l e v e l i n t o the c o r r e c t r a n g e . P i p e t 1 mL o f 
t h e s o l u t i o n p repa red i n I I - B - 4 - 3 o r I I - B - 5 - 6 i n t o a 10-mL 
v o l u m e t r i c f l a s K . Add wa te r t o t he mark, mix w e l l and I n j e c t 
t h i s as your sample ( I I - B - 1 0 ) . When c a l c u l a t i n g w t . % HNO2, 
HNO3 o r HNOSO4 r e p l a c e t he d i l u t i o n f a c t o r o f 5 0 0 , f rom 
t h e e x p r e s s i o n s i n I I - B - 1 4 , w i t h 5000. 

TTia intorm«ti»n awt 
forth horain ia furnlahad frao of char^a 

and ia baaad o« tachnical data Chat Pu pent baliaraa 
Co ba raliabla. U la intandad for oem by paraona baaing 

tachnical ahill at thair omi diacration and rlak. ainca condl-
tiona of uaa ara ovtaida our control, wa m«k« no warraociaa. aapraaa 

or implladr and aasuma no liability In cennactlon wIch any ua* 
of thia iafermacion. Mothing naralo ia to ba takan aa a 

licanaa Co oparata undar or a racommandatioa to 
iofrin9a any patanta. 
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DU POflT 

TEST METHOD 

GENERAL PROCEDURE 

SPECIFIC GRAVITY BY HYDROMETER 

METHOD N890O.310.01.CVP 

TAe tfi'arnwiwn sef form/men is Ikimsned free of eftwge and d based on (spinal dbta BM Ov Anr beCeMS » be i e < i ^ 
persons'UMV'ac/°>ca's>>i'and a<r>>aironndistfebon«idnsk.S»ic»o)nditan, of use areoufsiarourconi/sf. nenutonoMrr«niiFs.e<pres5or 

t . o . . . . . . , . • . . . . n , . "1 n n . . j w (...rt.. n . i 
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Method N8900.310.01.CWP Part I 

I-D. Apparatus 

1. Hydrometers, of g l a s s , conforming to Spec i f ica t ions for 
AS1M Hydrometers (ASTM Designat ion: E 100). 

2 . Thermometer of s u i t a b l e reuige as prescr ibed in ASTM 
Spec i f i ca t ion El or in the J .L . Se r i e s of S^ermometers. 

3 . Hydrometer c y l i n d e r s , made of c l e a r g lass or p l a s t i c . 
For convenience in pour ing , the cy l inde r may ha-ve a 
l i p on the r im. The i n s i d e diameter of the cy l inde r 
s h a l l be a t l e a s t one inch g r e a t e r than the out:side 
dicuneter. of the hydrometer used in i t . The h e i ^ t of 
the cy l inder s h a l l be such t h a t the length of the 
column of sanple i t conta ins i s g r e a t e r by a t l e a s t 
one inch than the po r t i on of the hydrometer which i s 
immersed beneath the surface of the Sfuiple, a f t e r a 
s t a t e of equi l ibr i t im has been reached. 

4. Water ba th capable of maintadning a t e n p e r a t u r e , during 
the t e s t , wi th in + 0 .1 'C . (Note 1) 

I -E. Reagents 

No reagents a re r equ i r ed . 

I -F . Notes 

1 . For- . this a p p l i c a t i o n a temperature range of 0 .5 'C i s 
s a t i s f a c t o r y . The + O.l 'C range i s spec i f i ed s ince 

• . "T. -- this i s the s t a n d a r d range used in the laUboratory for 
o t h e r ^app l i c a t i ons . 

I-G. References 

1 . ASTM Method D-891 

- 2 
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PART I I 

METHOD N8900.310.01.CWP 

GENERAL PROCEDURE 

S p e c i f i c G r a v i t y by Hydrometer 

I I - A . Unusual S a f e t y Cons ide ra t j . ons 

Hazards w i l l v a r y w i t h t h e p r o d u c t b e i n g a n a l y z e d . 
C o n s u l t the h a z a r d sec t i ion of a n a n a l y t i c a l method which c o v e r s 
t h e p r o d u c t b e i n g t e s t e d . For more i n f o r m a t i o n r e f e r t o r e f e r t o MSDS 
04213647 for Mixed Acid S P - 1 5 . 
I I - B . P r o c e d u r e 

No s p e c i a l p r e p a r a t i o n of t h e s a n p l e i s n e c e s s a r y e x c e p t 
the a d j u s t m e n t of i t s t e n p e r a t u r e i n a c o n s t a n t t e m p e r a t u r e b a t h , 
t o w i t h i n + O . l ' C of t h e t e n p e r a t u r e s p e c i f i e d f o r t h e t e s t ' . 

1. Adjust the t enpe ra tu re of the sanple i n the o r i g i n a l 
c o n t a i n e r to w i th in two degrees of the temperature 
s p e c i f i e d for the t e s t . 

2 . Pour t i e sanple i n t o the dry hydrometer c y l i n d e r 
wi thou t s p l a s h i n g , so as t o avoid formation of a i r 
bubbles and to reduce to a minimum the evaporat:lon 
of the lower b o i l i n g c o n s t i t u e n t s of the more vola t i i le ' 
s a n p l e s . Remove amy a i r bubbles formed, a f t e r they 
have c o l l e c t e d on the su r f ace of the sample, by 
touching them wi th a p i ece of clean f i l t e r pape r . 

3 . Place the cy l inde r v e r t i c a l l y in the water ba th 
and s t i r the con ten ts of the cyl inder with the 
thermometer,being c a r e f u l t o avoid the formation 
of a i r bubbles . 

4. Vflien the t enpera tu re I s about 0 .3 'C from the s p e c i f i e d 
tempera ture , slowly and ca re fu l ly lower the hydrometer 
i n t o the sanple to a l e v e l nea r which i t i s expected 
to f l o a t and then r e l e a s e the hydrometer. Keep the 
r e s t of the stem d ry , as unnecessary l iqu id on the 
stem changes the e f f e c t i v e weight of the hydrometer, 
and so a f fec t s the r ead ing obta ined. 

5 . Allow the hydrometer t o come to r e s t , f loa t ing f ree ly 
and n o t touching the wa l l s of the cy l inder . 
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Method N8900.310.01.CWP P a r t I I 

I I - B . Procedure (Cont 'd . ) 

6. When the temperature of the sample cranes wi th in + O.l 'C 
of t he temperature spec i f i ed for the t e s t , remove the 
thermometer and read the grav i ty as fol lows: 

Place the eye s l i g h t l y below the l eve l of the 
l i q u i d and slcK/ly r a i s e the eye u n t i l the 
surface of the sanple f i r s t seen as. a d i s t o r t e d 
e l l i p s e seems t o become a s t r a i g h t l ine c u t t i n g 
the hydrometer s c a l e . Read and r epo r t the 
g rav i ty t o the n e a r e s t sca le d iv i s ion . 

The t enpe ra tu re of the bath and the temperature 
shown on the thermometer in the sanple should 
agree wi th in 0 .10 'C . 

Tti. infocnatlon «.t 
fuKtb h.r.1. 1. forol.b.d fr.. nf ch.r«. 

.nd i. b...d on t.ebnleal' dat. that Da pont b.li.v„ 
to b. raliabt.. St in int.ndnd for ... bf p,r.ona b..ln9 

rnchnical .kill «t th.ir ovn di.cr.tlon .od rl.k. .Inc. condl-
cinn. nf un. ar. ontold. oar control. «. ..k. no ..rfMltl... .apr,., 

or inplied. and nn.un. no liability In connoction with any ua. 
of thi. infornation. Motbtno hnr.in la to b. t.k.o «. a 

llc.ne. to op*r.t. undnr or • rocoonondation to 
ioXrln^. any p*t.ata. 

- 2 -
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DU POflT 

TEST METHOD 

UREA 

DETERMINATION OF FREE AMMONIA 

HETHOD U3000.005.01.CVP 

Tne mformalion set forth herein is furnished free ot charge and is based on technical data thatOuPora :c be rehabte.it is intended lor use by 
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PART I 

E. I . DU PONT DE NEMOURS AND COKPAITY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD U 3 0 0 0 . 0 0 5 . 0 1 . C W P 

UREA 

D e t e r m i n a t i o n o f F r e e Aimnonla 

I-A. P r i n c i p l e 

This method is based on the direct titration of small 
funounts of ammonia in urea with standard acid after dissolu
tion of a suitable size sample. 

I-B. Scope. 

1. Application 

This method was developed as a specification test 
for purchased urea. 

2, Limitations ' 

Any other basic impurities will interfere. In 
our studies it was assumed no such impurities were present. 

I-C. Precision and Accuracy 

1. Accuracy 

No study of the accuracy was made. It Is assumed 
to be as accurate as any other aqueous acid-base titration. 

2. Development Precision 

The standard deviation was determined as + 0.6 ppm 
with a 95j6 confidence interval of •+ 1.5 ppm at the 15-ppm level. 
The precision was determined from 2 samples run in duplicate by 
two technicians on each of 2 days. 

- 1 -
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Method U3000.005.01.CWP Part I 

I-D. Special Apparatus 

1. Micro buret, 3 - m . 

I-E. Reagents (Reagent Grade) 

1. Hydrochloric acid, O.OIN standard. 

Dilute O.lN standard acid exactly 
1 to 10 with water. 

2, Phenolphthalein indicator solution, 

I-F. Notes 

None, 
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PART I I 

METHOD U3000.005.01.CWP 

UREA 

D e t e r m i n a t i o n of F r ee Ammonia 

I I - A . Unusua l S a f e t y C o n s i d e r a t i o n s 

1 . P r o d u c t Hazards 

No u n u s u a l h a z a r d s . Refer t o MSDS 34411007 for Urea, 

2 . P rocedu re Hazards 

No u n u s u a l h a z a r d s . 

I I - B . P r o c e d u r e 

1 . Weigh 17 + 2 g . t o n e a r e s t mg. of -urea i n t o a * 0 0 - m l . 
b e a k e r . 

2 . D i s s o l v e i n 250-ml , (graduate) of w a t e r . 

3 . Add a few d rops of p h e n o l p h t h a l e i n I n d i c a t o r . 

4 . T i t r a t e w i t h O.OIN s t a n d a r d HCl t o d i s a p p e a r a n c e 
o f t h e p i n k c o l o r . 

C a l c u l a t i o n s 

m l . a c i d x n o r m a l i t y x 17030 
g , sample = ppm f r e e NH, 

Tha ifiCorm>«tlom aat' 
forth harain la turnlahad trao of chac^a 

•nd ia t»aaad on tachnical data that Oa pvnt ballavaa 
to b* raliabla. It ia intandad tor oaa by paraona haain^ 

tachnical akill at thair own diacration and riAh. ainc* condl-
tiona ot usa aca outaida our control, wa aiaka oo warranciaa> aapiaa 

ot ittpllad, and aaauma no llabllliy lo connoction with aor uaa 
et thia information, ttothin^ harain la to bo takan «a a 

Ucaftoa to oparata undar or a racomaandatlon to 
iafrihfa *ny patanta. 
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DU POflT 

TEST METHOD 

UREA 

DETERMINATION OP TOTAL NITROGEN 

METHOD U3000.005.02.BBP 

• w . t;-rL.. 
I . 1 
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E". I. du Pont de Nemours & Co., Inc. Method U3000.005.02 .BEP 
Du Pont Chemicals ^«°e 1 of 5 

OREA 

Detemination of Total Nitrogen 

. Kjeldahl Method 

I. ApplleabUity 

ThlB method Is appUcahle to all types of \urea. 

n . principle 

A portion of this sanq^e Is digested vlth concentrated sulfuric acid, 
nds decoŝ poses the organic natter and coaverta the eoabiaed Bitrogen 
to ammonlxiB 'blsulfate. The solution is. diluted and a nonvolatile 
oT̂ 'Bli l8 added in excess to displace tbe esoBoniA. .The onnania is 
distilled Into a saturated horle acid solution faming anmoaium 
borate. -Tbe asDOolum borate Is titrated vlth standard hTdroehlorle 
add. Tbe result is calculated as nitrogen. 

Furtdanrntal Equations • 

1. C0(HB2)2 4- BzO + 2 ^SQ4 -• COa -i- 2 HH4BSO4 
Ifrea 

2. BEtBSQ^ + S.BaGB •* BB3 + Ha2S04 ••- 2 BzO 

3. B(0H)3 + BaO + HHa - HH4+ + [B(0H)4]" 
Boric acid . 

k . HEi+ + [B(0H)4]" + HCl - HH4CI + B(0H)3 + HaO 

III. UouBual Safety Considerations 

The concentrated sulfuric acid and tbe concentrated sodium hydroxide 
solution Cl-̂ O g/llter) are corrosive and can cause serious bums. If 
either naterial is spilled on the skin, vash the affected area 
thoroughly with vater. 

The fumes occurring la tbe digestion are extremely corrosive and nust 
be avoided. Conduct tbe digestion in an adequate hood. 

Kjeldahl flasks have been known to explode during both digestion aad 
distillation. It is advisable to conduct these operations behind a 
shield. 

Upon the addition of sine to the acid solution, fajrdrogen Is liberated. 
After the addition of soditm hydroxide, a snail amount of hydrogen 
eoDtinues to be liberated. This contributes to tbe effectiveness of 
BIQC as an antlbvmp. When the distillation is coatplete and vblle 
tbe flasks are cooling on the still, hydrogen accumulates in the 

ABOOOOl 18048/2 
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Page 2 of 5 

Kjeldahl flasks. (Steam keeps the hydrogen swept out up to this 
point.) As soon as the flasks are cool, carry them to a flame-
free sink and clean them to eliminate tbe generation of hydrogen. 
Do not saoke vhlle disconnecting these flasks from the stills 
nor inmediately afterward vblle carrying or cleaning them. 

Tbe cuidltlon of water to the solution renalning after digestion and 
tbe subseqizent addition of sodium hydroxide liberates eooslderable 
heat. Special precautions must be taken to prevent spevlng. The 
precautions are included In the procedure. 

Since Kjeldahl flasks erode rapidly in this service, they sbould be 
examined for flavs before each use. 
For more information refer to MSDS 34411007 for Urea. 

IV. Sensitl-vlty, ftreclslon, aad Accuracy 

The standard deviation (o) of the nethod is ea. 0.20^ absolute. 

V. Apparatus luad Reagents 

(Equivalent apparatus nay be svibstituted. Reagents are reagent 
grade.) 

1. Flask, Kjeldahl, long neck, 800 ml 

2. Kjeldahl digestion and distillation apparatus, eaB^lete with 
beat source, traps, oal block-tin or equivalent noneorroslve 
tviblBg condensers, e.g., Fisher Scientific Bo. I}-1S8 and 
13-157 

3. BolHsg stones, Horton Alundum Supports, 1/8 in. diameter x 
1/6 in. long, mixture SA-103 or equivalent 

k . Baric acid vith broneresol green-oetbyl red indicator 

a. Velgh 50 + 1 g of boric acid into I liter (grad cyl) of 
dl8tlUed'~water contained In a bottle. Mix by any 
eon-renlent means until a saturated solution is obtained. 

b. Add 3.U nl (Mohr pipet) of a netfaanol solution of nethyl 
red, 1 g/llter, and 17.0 nl (Mohr pipet) of a methanol 
solution of bromcresol green, 1 g/liter. Mix thoroughly. 

c. Adjust the pH of tbe solution to 5.53 + 0.05 at 25 + I'C, 
using O.y* R hydrochloric acid (ca. 2 . ? B 1 ) . " 

5. BroneresQl green in aethanol, 1 g/liter 

6. Bydrochlarie add, 0 . ^ V, etosdord 

7. Mercuric oxide, HgO 

8. Hethyl red In methanol, 1 g A i ^ ^ 

Alinnnrki i rtr\ .»t̂ t.m. 
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9. Oil, mineral or SAE 30 lubricating 

10. Paraffin 

11. Potassium sulfate or anhydrous sodium sulfate 

12. Sodiun hydroxide, Ji50̂ g/liter 

(other concentrations of sodium hydroxide are permitted provided 
tbe equivalent amount of sodium hydroxide used equals or exceeds 
that specified in tbe procedure.) 

13. Sodium thlosulfate, 8o g Iia2S2Q3'5 HzO/liter 

. I k , Sulfuric add, concentrated 

15. Zinc B£tal, granular, 20 mesh 

16. Zinc metal, mossy 

VI. procedure 

1. Divide and reduce the sos^le as received In the laboratory by 
standard quartering or riffling methods. Grind a representative 

' portion of not less than ̂ g to lU) nesh (U.S. Standard Sie-ve) 
or finer and mix thorcnighly. 

(Grind as rapidly as possible to avoid loss or gain of noisture 
during the operation. Preserve the ground sanple in a tightly 
stoppered bottle.) 

2. Weigh (+ 0.0001 g) O.90 + 0,05 g of the ground sanple on a piece 
of filter paper or in a ibllinckrodt '̂ la-Cup", Carefully wrap 
the sample in tbe paper and drop it into an 800 ml Kjeldahl 
flask. 

(Examine the flasks before using to see that they contain no 
• pin holes or other flaws. Flaska In this service are eroded 
very rapidly.) 

5. Place a sinilar piece of paper In an empty flask vhleh BtrreB 
as a blank. Add 2 or 5 boiling stones to. each flask and treat 
blank and saltaple identically from this step on. 

k . Add ca. 1^ + 2 g of potassium sulfate or aafaydrous sodium 
sulfate andro.T + O.05 g of mercuric oxide to the flask. 

5. Place 10 ml (grad cyl) of distilled vater, 25 nl (grad cyl) of 
concentrated sulfuric acid and a piece of paraffin about the 
size of a pea in the flask. 

(If tbe Molllnckrodt 'Va-Cup" is placed in tbe flask, omit the 
paraffin.) 
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6. Beat the flask in a hood until dense SO^ fumes are evolved and 
for at least 50 olnntes thereafter. 

(The liquid should be esseirtially colorless. Traces of brown 
or black residue on tbe sides of the flask indicate inconiplete 
digestion.) 

7. Cool the flask in a stream of air (never use vater) until 
crystals s-tart to fom (ca. 60°C) and then carefully add 
ca. 500 nl of distilled vater using the technique described 
in the parenthetical note belov. Continue svlrling the 
contents of the flask as necessary to dissolve all cryBtolline 
matter. Any crystals left from this step vlU react violently 
vhen the solution is node alkaline in a subsequent step. Hov 
place the flask in a vater bath at 25 *C or cooler for a Binlnun 
of 1^ minutes so that the solution vill be cooled to 30'C or 
lover. 

(Considerable beat vUl be evolved as tbe vater is added. Keep 
the mouth of the flask pointed avay fron personnel and add tbe 
vater in small Increments, Svlrl and cool tbe flask betveen 
additions of vater.) 

8. Place ca. 150 nl of saturated boric acid solution -with indicator 
In a 500 nl Erlenmeyer flask. Support the flask under tbe drav-
off of a Kjeldahl still vlth the tip of the drav-off beneath 
the surface of the boric add. Do not allow the drav.off to 
touch tbe bottom of the flask. 

(The etlU should be inspected prior to each use to eee that 
there are no leaks or obstructions.) 

9. Add 25 ml (grad cyl) of 60 g/llter sodium thlosulfate solution 
to the cool Kjeldahl flask. Mix to precipitate tbe nercury 
and cool the flask again to 50'C or lover, 

10. Add ca. 6 drops of mineral oil or SAE 30 lubricating oil. Then 
add O.'i' + 0.1 g of 20 nesh zinc euid one piece of mossy zinc. 

11. Svlrl the flask to suspend the precipitate, then add t5 nl 
(grad cyl) of ̂ 50 g/liter sodium hydroxide so that it flews 
slowly down tbe neck of the flask and foms a layer on the 
bottom. 

(Keep the mouth of the flask pointed avay f2X>B personnel.) 

12. Quickly attach the flask to tbe trap of the Kjeldahl still 
and svlrl to nix. 

(If the contents of the flask are not mixed thoroughly at 
this point they nay spev out upon heating in the next step.) 
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13. Apply heat to the flask and distill the liqdd until at least 
150 nl of distillate is obtained. Lower the receiving flask 
until the tip of the drav-off is above the distillate. 
Remove the heat from the Kjeldahl flask and purge the drav-
off until dlstlUation stops. 

lit.. Rinse the tip of the drav-off with distilled vater and remove 
the recei-vlng flask from tbe drav-off. 

15. Titrate the contents of the blank recel-ving flask vlth standard 
0.5'*> N hydrochloric acid to the rose colored end point. Record 
tbe titer to 0.01 nl and apply buret and teaiperature corrections. 

16. Titrate tbe contents of the sample receiving flask vith 0.5*̂  H 
hydrochloric acid to the same end point. Record the titer -to 
0.01 nl and apply biuret and temperatiure corrections. 

17. Calculations 

Het titer > nl sanple titer, step 16 - ml blank titer, step 1^ 

i> Nitrogen 

Report results to 0.01$. 

net titer x H HCl x l.kCO. 
g of sample, step 2 

VII, Comments 

1. A measured volume of standard HCl or H2SQ4 nay be \ised instead of 
boric acid to absorb the amnonia. In this case the excess add In 
blank and sasple is titrated vlth standard HaOH to a nethyl red 
end point. In calculating, the sainple titer is subtracted frcm 
the blank titer to obtain net titer and the nomallty of tbe 
KaOH is used instead of nomallty of BCl. 

2. The condition of the rubber 8topi>ers eoid connections on the 
distillation apparatus must be such that no amnonia is lost. 

3. Incoinplete digestion of. the sample vlU result in lov recovery. 

VIII. References 

1. "Official Methods of Analysis", AQAC, 10th Ed., Washington, D. C , 
1965, Section 2.0M*, p 16 
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TEST METHOD 
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DETERHINATION OF ASH CONTENT 
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PART I 

E. I. DU PONT DE NEMOURS AND COMPANY 

DU PONT CHEMICALS 

ANALYTICAL PROCEDURE 

METHOD U3000.015.01.CWP 

UREA 

Determination of Ash Content 

I-A. Principle 

A relatively large sample (lOOg) is decomposed in a cru
cible by heating with a Bunsen burner. The decomposition is 
completed by heating in a muffle furnace. The residue is cooled, 
weighed and calculated as ash content in ppm. 

I-B, Scope . 

1. Application 

This is a specification method to determine up to 100 
ppm ash in purchased urea. 

2. Limitations 

Mo s t u d y has been made. Any l o s s o f n o n v o l a t i l e s w i l l 
n e g a t e r e s u l t s . 

I - C . P r e c i s i o n and Accuracy 

No fo rma l s t u d y of p r e c i s i o n h a s b e e n made. 

Two s a m p l e s were a n a l y z e d i n d u p l i c a t e , one a t 15 ppm showed 
a r a n g e of 12-18 ppm and t h e o t h e r a t 75 ppm showed a r ange of 6 0 -
90 ppm. 

I - D . S p e c i a l A p p a r a t u s ( E q u i v a l e n t a p p a r a t u s may b e used) 

1 . Muf f le f u r n a c e , 800"C-

2 . C r u c i b l e , p l a t i n u m , 100-ml c a p a c i t y . 

I - E . Reagen t s 

None 

I - F . Notes 

None 
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PART II 

METHOD U3000.015.01.CWP 

UREA 

Determination of Ash Content 

II-A. Unusual Safety Considerations 

1. Product Hazards 

There are no unusual product hazards. 
Refer to MSDS 34411007 for Urea. 

2. Procedure Hazards 

There are .no unusual procedure hazards . Handle the 
ho t c ruc ib l e with c a r e , us ing t ongs . 

I I - B . Procedure 

1. Tare a 100-ml platinum crucible to t h e nearest 0.0002g. 

Place the crucible in a muffle furnace at 800*C 
for 1 hour and then cool to room temperature in 
a desiccator prior to taring. 

2. Place the tared crucible in a tripod containing a quartz 
triangle. 

3. Add approximately (weighed to the nearest mg) 20g of .. 
the sample to the crucible and heat slowly with a 
Bunsen burner until the sample is completely decom
posed. 

4. Repeat Step 3 four more times until approximately lOOg 
of sample has been decomposed. 

5. Place the crucible in eui 800 "C muffle furnace for about 
1 hour. 

Handle the hot crucible carefully, using long-
handled tongs. 

6. Remove the crucible from the oven, cool to room tempera
ture in a desiccator and weigh the residue plus crucible 
to the nearest 0.00.02g. 

ABOOOOl 18054/3 
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Method U3000.015.01.CWP Part II 

Ca lcu la t ions 

JHR ~ ^ T L X 10,000 = ppm ash 

Where Wĵ  = weight of res idue + c r u c i b l e , in g . Step 6 

Wq. = t a r e weight of c r u c i b l e , i n g . Step 1 

Wg = t o t a l sample weight = sum of each of the 
approximately 20g added 

fha •oCormaCion aat 
forth hacain ia furnlahad t r e e o t cbacfo 

amd la baaad on tachnical data that Ou po*C bollawwa 
te ba raliabla. it aa intandad for aaa by paraona havimf 

tachnical aklll at thair ovn diacration and rlak. aioca comdl-
tiona of uaa ara outaida our control* wa maka no warraatlaa* aipra 

or Impliadf and aaaama ao liability in connactlom with *ny oaa 
of thia information, nothing herein la to b* tokan aa a 

licanaa to oparata undar or a rocommandaClon Co 
sofrtn9a Any pacenta. 

- 2 -
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BU PONT 
DIBASIC 

TE 

DESCRIPTION AND USES 
Du Pont DBE's are refined dimethyl 
esters of adipic, glutaric and succinic 
acids. The product family with typical 
compositions is shown below: 

DBE-Dimethyl Adipate, 27 ± 3% 
-Dimethyl Glutarite, 50 ± 5% 
-Dimethyl Succinate, 23 ± 2% 

DBE-2-Dimethyl Adipate, 32 ± 4% 
-Dimethyl Glutarate, 68 ± 4% 

DBE-3-Dimethyl Adipate, 90 ± 2% 
-Dimethyl Gluurate, 10 ± 2% 

DBE-4-Dimethyl Succinate 

DBE-5:Dimethyl Glutarate 

The DBE and DBE-2 mixtures are 
strong, active solvents ha-ving general 
utility in the coatings and printing 
industries. These esters are solvents for 
many important polymers and resin 
systems and are photochemically 
Donreactive under Rule 66 of the 
Los Angeles County Pollution 
Regulations. 

All members of the family offer 
economical sources of straight chain 
difunctional building blocks for 
polymers, resins, and high value 
organic compounds such as odorants, 
pigments, phannaceuticals and 
insecticides. For example, they can be 
transesteriiied to give plasticizers and 
polyesters for use in coatings or 
polyurelhane elastomeis. They are 
also intermediates for polyamide 
resins. 

SHIPPING INFORMATION 
Standard Shipments: 

Tank Trucks 
Tank Cars 
Drums— 

485 Lbs. Net 
525 Lbs. Gross 

Shipping Point: 
Tank Truck and Tank Cars— 

Bayport, TX 
Drums—Houston, TX 

-Philadelphia, PA 
Freight Classification-

Paint & Lacquer Solvents 

DOT Classification— 
These products are not classified as 
hazardous materials. 

STORAGE AND HANDLING 

Dibasic Esters can be stored in mild 
steel tanks. 

The presence of excess water, 
however, can cause hydrolization to 
the free dibasic adds which are 
corrosive to mild steel. Hydrolyzed 
product can be handled instainless 
steel containers. 

SAFE HANDLING FRAGTIGES 
The products may cause irritation to 
the eyes and good hygienic practice 
dictates copious flushing immediately 
with water in the event of contact with 
eyes. Contact a physician. 

AVAILABILITY 
Du Pont DBE's ofier a unique raw 
material position favorable for 
extensive product growth. Tliey are 
readily available for purchase in 
multimUlion pound quantities. 

To order call toll free: 
800-441-9475 and ask for 
extension 4138 or 4139 

AB0000108072/2 
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Intermediates 
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a mL jjimetiiyl Afiipate 
Dimethyl Glutarate 
Dimethyl Succinate 

DBE-2 Dimethyl Adipate 
Dimethyl Glutarate 

Du Pont DBE and DBE-2 a r e refined mix tures of the dinaethyl e s t e r s 
of succinic , glutaric^and adipic ac ids . 

U S E S 

SOLVENTS - DBE and DBE-2 a r e s t rong, active solvents . 
They have general utility owing to their low cost and exemption 
from Rule 66. Typical cur ren t u s e s a r e : 

a Re ta rde r solvent in acry l ic lacquer and enamel thinner 
formulations for automotive and industr ial coatings. 

a Re ta rde r solvent for o ther industr ial coatings sy s t ems ; 
for example, automotive p r i m e r s and container, coil 
and appliance coatings. 

a Solvent for printing inks. 

a CHhemical react ion media, r eac to r cl^anjnfl sQlvg"t-
insect ic ide solvent, and genera l household cleaning 
solvent formulations, 

INTERMEDIATES - DBE and DBE-2 a r e unique sources of mixed 
aliphatic dibasic acids for polymer synthesis . Their low cost and 
availability allow them to r ep lace existing acids and to be the 
in termedia tes of choice in the manufacture of products such a s : 

a Coatings r e s i n s 

a Po lyes t e r polyols for ure thane products 

a P l a s t i c i z e r s 

a UnsatiTtated polyester r e s i n s 

a Other polyester and polyamide applications 

(Over) 

The lacls stated and the reconiTiendalions made herein are based on 
ou- research and Ihe resea.xn el olhers. and are believed lo be accu-
ra'.e N'O guarantee of tfieir accuracy is made however, and tne produa 
oi : : jssed is distributed without warranty on our parL e>press c im* 

plied and upon condmons t lul recipienis shall make lhe<r.oi«n tests to 
determi'v us suitability tor their particula' purposes. LiAeMise. siate-
mens concerning the possible uses of our produa are not in:enaed as 
recominendatians la use it in me iniringe'nent ol any patent 

E-KjiX 
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SPECIFICATIONS 

Dies te r Content, Wt. %, Min. 
Water , Wt. %, Max. 
Color, Gardner Scale, Max. 
Acid Number, Max. 
Major Components, Cone. Range 

Dimethyl Adipate, Wt. % 
Dimethyl Glutarate , 
Dimethyl Succinate, 

20-30 
40-60 
20-30 

28-45 
55-72 

0-3 ^ Z*^-

GENERAL INFORMATION 

Appearance 
Solubility P a r a m e t e r s (Hansen System) 

Po la r Bonding 
Hydrogen Bonding 
Non-Polar Bonding 
Solubility P a r a m e t e r 

Evaporat ion Rate (BuAc=100) 
Viscosity at 25*'C., Centipoise 
Specific Gravity, 25"C 
Disti l lat ion Range, "C 
F reez ing Point , "C (Approx.) 
F l a s h Point, "F Tag Closed 
Average Molecular Weight (Approx.) 
Odor 

DBE DBE-2 

Clea r Liquid 

3.4 
4 . 1 
8.5 

10.1 
<1 

2.39 
1.086 

196-225 
-20 
212 
160 

Mild, P leasant 

C lea r Liquid 

3 . 3 
4 . 0 
7 .0 
8.7 

<1 
2 .38 
1.086 

210-225 
-13 
219 
165 

Mild, P leasan t 

77-4 
E-15964 

FOR FURTHER INFORMATION: 

Du Pont Company 
Polymer In te rmedia tes Department 
In te rmedia tes Division 
6514 Nemours Building 
Wilmington, DE 19898 
(302)774-7591 or 774-9200 

AB0000108072/4 
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] ] ^ - 3 Dimethyl Adipate 
(Mafor Component) 

DBE-5 Dimethyl Glutarate 

Du Pont DBE-3 and DBE-5 a r e refined dimethyl e s t e r s of adipic and 
glutaric acids , respect ive ly . 

USES 

DBE-3 and DBE-5 a r e unique building blocks for the synthesis of 
a wide var ie ty of r e s i n s , p las t i c ize r s , lubr icants , specialty chemica ls , 
f ibe rs , adhesives and e l a s t o m e r s . Thei r low cost and ample availability 
make them an a t t rac t ive source of 5 and 6 carbon, l inear dibasic acid 
groupings in such applications a s : 

a Polymer ic and aliphatic e s t e r p las t i c ize r s 

a Po lyes te r polyol based ure thane e l a s tomers and foams 

o Textile lubr ican ts 

a Low t empera tu re synthetic lubr icants 

a Unsaturated polyester r e s i n s 

a Co-monomers for f ibers 

a Polyamide r e s i n s 

SPECIFICATIONS 

Dies te r Content, Wt. %, Min, 
Water , Wt. %, Max. 
Color, Gardner Scale , Max. 
Acid Number, Max. 
Major Components, Concentration, Wt. % 

Dimethyl Glutara te 
Dimethyl Adipate 

..-• - - " " ^ 

DBE-3 V 

99 
0 .5 

1 
1 

1 0 + 5 
9 0 + 5 

^ 
DBE-5 ) 

^ ^ ^ 
0.5 

1 
1 

• ^y. :r 
97 (Min.) 

1 (Typical) 

The tads staled antJ the recommendalions made herein B'e based on 
our research and f ic research of others, and are believed to be accu
rate Ivio guarantee t i tneir accuracy is made, however, a-v! r.e 5"odix3 
d'scussed IS oistrisoted wiinout warranty on our pat. enS'ess c- i-v 

(Over) 

' pi'«d. ana upon conditions that recipients shall maiie meir oi«n tests to 
determine its suitability lor their particular purposes Likewise, state-
men'3 concerning tne possible uses of our proa jct are not intended as 
reccTn-encaaons to use « m tne infrirgemer: o' any patent. 

:Q 

P-»r»e«>u5* 
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GENERAL INFORMATION 

Appearance 
Viscosity at 25' 'C, Centipoise 
Specific Gravity, 2 5 ' C 
Distil lation Range, *C 
Freez ing Point, "C (Approx.) 
F l a sh Point, °F Tag Closed 
Molecular Weight 
Odor 

DBE-3 

Clear Liquid 
4 (Approx.) 
1.06' 

215-225 . 
8 

215 
173 (Avg.) 

Mild, P leasant 

DBE-5 

Clear Liquid 
2 .76 
1.09 

210-215 
-37 -

224 
160 

Mild, P leasan t 

FOR FURTHER INFORMATION; 

Du Pont Company 
Po lymer In te rmedia tes Department 
In te rmedia tes Division 
6514 Nemours Building 
Wilmington, DE 19898 
(302) 774-7591 or 774-9200 

77-4 

E-15965 
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DWi'4 Dimethyl Succinate 

Du Pont DBE-4 is the pure dimethyl e s t e r of succinic acid. 

USES 

DBE-4 is a ve r sa t i l e s tar t ing mate r ia l for the synthesis of many industr ial ly 
important organic compounds. Its purity and availability for growth make it an 
a t t rac t ive source for the l inear four carbon dibasic acid group in such u s e s a s : 

Organic pigments 
Insect ic ides 
Pharmaceu t i ca l s 

• Specialty chemicals 
a Succinic Anhydride 
a Succinic Acid 

SPECIFICATIONS 

Dimethyl Succinate, Wt. %, Min. 
Water , Wt. %, Max. 
Color, APHA Max. 
Acid Number, Max. 

99.0 
0.5 

30 
1 

GENERAL INFORMATION 

F o r m u l a 
Molecular Weight 
Appearance 
Odor 
Melting Point, *C 
Boiling Point , " C 
Density, G/CM^ at 20*'C 
Viscosi ty a t 20"C, Centipoise 
F l a s h Point, *F Tag Closed 

CH3-O-CO-CH2-CH2-CO-O-CH3 
146.4 

Clear Liquid 
Mild, P leasant 

19 
196 

1.12 
2.87 

202 

FOR FURTHER INFORMATION-

Du Pont Company 
Polymer In te rmedia tes Department 
Intermediates Division 
6514 Nemours Building 
Wilmington, DE 19898 . 
(302) 774-7591 o r 774-9200 

The (acts stated end the recarnmendations made herein are based on 
our research ana ihe research of others, and are believed lo be accu
rate No guarantee of their accuracy is made, howeve'. and the ptxiuc: 
discussed is distributed without warranty on our pan. express or un. 

plied, and upon coriditions that recipients snail make thar own tests to 
determine its suitability for tt<eir panicular purposes bKswse. state-
merts concerning the passible uses of our p-odua are not miendeg as 
recommendations to use it in the mlringemeni ol any patent 

E-09909 E-15966 
77-4 

P-!-»ea m u S * 
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E. 1.130 P O N T DE N E M O U R S S C O M P A N Y 
rMComronATco 

WiLMiNGTON. D E L A W A R E 19898 

POLYMER INTERMEDIATES D E P A R T M E N T 

THANK YOU FOR YOUR CARD . 

We have enclosed the information you requested on Du Pont 
Dibasic Esters (DBE's). As you review the literature, you 
can see that this family df Du Pont chemicals offers many 
varied applications. The prices of DBE's are: 

Price Schedule (Lb.) 

DBE and DBE-2 
DBE-3 
DBE-4 
DBE-5 

Bulk 

$ .27 
. 2 6 
. 9 5 
. 3 6 

1-3 
Drums 

$ . 34 
. 3 3 

1.02 
. 4 3 

4-11 
Drums 

$ .33 
. 3 2 

1.01 
.42 • 

Over 12 
Drums 

$ .32 
. 3 1 

1.00 
. 4 1 

Du Pont DBE's a re readily available to meet your needs. If 
you'd like samples to get yOu started, please specify the product 
that interests you and contact me at: 

Du Pont Company 
Polymer Intermediates Dept. 
1007 Market Street 
Wilmington, Delaware 19898 
Phone: (302) 774-7591 

We thank you for your interest in DBE's and hope we can be of 
service to you in developing new and better products. 

Sincerely, 

<S'M^.4€. 
Gerald P . Griffith 
Marketing Representative 

GPG:pcr 
Encs. 

BETTER THINGS FOR BETTER LIVING . , .THROUGH CHEMISTRY 

ABOOOO 108072/8 



Polymer 
Intermediates 

Department 

Your DuPont Polymer Ihtennediates . 
Sales Representatives stand ready to 
handle jrour requirements. They will be 
glad to assist you on specific problems or 
questions which may arise in coimection 
with your use of this product Requests 
for t«:hmcal assistance, experimental 
samjides, prices, orsbipping information 
can be obtained fiom our Wilmington 
sales ofiSce listed below. 

The facts stated and the recommendatUms made 
herein are based an our research and the 
research of others, and are believed to be 
accurate. No guarantee of their accuracy ts 
made, however, artd the proiiuet discussed is 
distributed viiUiout warranty on our pari, 
express or implied, and upon amotions that 
recipienis shall make their own tests to 
determine its suiiabilityfor their particular 
purposes. Ukewise. statements concerning the 
possible uses of our product are not intended as 
recommendations to use it in the infringement of 
anypiaenl. 

Da Font Company 
Polymer Intermediates Dept 

Intermediates Division 
1007 Market Street 

- Wilmington, DE 19898 

ABOOOO 108072/9 



OuPont Specialty Chemicals 
1007 Marltet Street 
Wilntingtoi), DE 19898 

DuPont Specialty Chemicahs 

Dear Customer 

Thank you for your interest in DuPont Chemicals* products. The literature 

you requested is enclosed. 

tf you should require additional literature, technical information, or 

sample, please call me on 800-441-9408. 

Sincerely, 

Vonda L. McNair 
Sr. Customer Specialist 

Enclosure(s} 

El (luPoncsNeniaursandCoiopriny ® Pnnteo ot* RscvcJed Papei 
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DU POflT 

PRODUCT SPECIFICATION 

PRODUCT NAME: DIMETHYIiAMINE ANHYDROUS 

Number: 4130 

DATE ISSUED: 03/22/93 
DATE SUPERSEDED: 01/05/93 

SIMILAR NAMES: DMA 

P r o p e r t y U n i t s 
T y p i c a l 

Minimum Maximum A n a l y s i s 
Test 

Method 

SALES SPECIFICATIONS: 

Dimethyleunine (%) 
Tr imethylamine (Ppm) 
Monomethylamine (Ppm) 
Ammonia a s NH3 (ppm) 
Water (Ppm) 
Formaldehyde (ppin) 

99.3 
3000 
1000 
500 
3000 
50 

99.8 
200 
500 
0 
1000 
0 

03100.165.01.BE 
D3100.165.01.BE 
D3100.160.01.BE 
D3100.165.01.BE 
D3100.210.01.BE 
D3100.065.01.BE 

APPEARANCE: C l e a r , c o l o r l e s s l i q u i d (under p r e s s u r e ) w i t h an ammoniacal odo r . 

OTHER INFORMATION: DOT Hazard C l a s s i f i c a t i o n : Flammable Gas. 

PRODUCT NAME: DIMETHYLAMINE ANHYDROUS 

Number: 4130 

' fieantQiriauyi set to/:t^ ht^&n.-- hst^atv^ti f r c o* I^IV(}B ond ts t>asea o.i tectu-trcai aarc thii Du POP: .•'PT-T*' ; ; J IM r^i£i!e :t ts nteftrfrtf 'O' vse Oy 
pprso.-\s nflvrf'p rechaitcsl sA-s ̂ a /af Wie*' ow7j J'scrittnr: .trtt/>s* incr.-j-no-iaw"! .T/ I ^ * .VPt.uiS'Ce o u com.*3/ •-. s >''•eke i c •v»'^anl^f et^'^e$s or 
inip':ff'j .'no .icsirn.- no :,jo-itY "T. conr^ection ivth any s/se ot .•'»« vi.V. Tj/rOff Vrif'tflg r^^ein rs to 96 tsker. its >̂  tircnsc in opt^.ttt* u /ve ' or j 
n?coT.n»tf'^aiiO'»ri>'.':AMut; any paier^a 

AB0000057734/2 
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PHYSICAL DATA: 

Property Typical Value 

Chemical Formula (CH3}2NH 
Molecular Weight 45.08 
Boiling Point §7€0mm Hg, C (F) 6.9 (44.4) 
Freezing Point (in air % 1 atm), C (F) -92.2 (-133.9) 
Vapor Density (air =1) 1.55 
Liquid Density 6 Sat'n Pressure 

§ 25C (77F), g/ml, (Mg/m3) 0/6496 
lb/gal 5.42 

For Further Information, Contact: 

DuPont Company 
Du Pont Chemicals 
Wilmington DE. 19898 
800 441-9442 

For Further Information, Contact: 

DuPont Company 
Du Pont Chemicals 
Wilmington DE. 19898 
800 441-9442 

AB0000057734/3 
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JDHI 
Ou Pont Chemicals 

3220CR Revised 12-Feb-91 Printed 28-Apr-92 

SODIUM PERBORATE MONOHYDRATE 
MATERIAL IDENTinCATION 

Corporate Number 

ManufactLrer/Distributor 

Phone Numbers 

Grade 

Chemical Family 

Trade Names and Synonyms 

CAS Name 

CAS Number 

Formula 

TSCA Inventory Status 

NPCA-HMIS Ratings 

DU004647 

DuPont 
1007 Market Street 
Wilmington. DE 19898 

Product Information 
Transport Emergency 
Medical Emergency 

TECHNICAL 

PEROXYGEN SALT 

1-800-441-9442 
CHEMTREC: 1-800-424-9300 
1-800-441-3637 

SODIUM METABORATE PEROXYHYDRATE 

PERBORIC ACID, SODIUM SALT. MONOHYDRATE 

10332-33-9 

NaB02.H202 

Reported/lnduded 

Health: 2 
Flammability: 0 
Reactivity: 0 
Personal Protection rating to be supplied by user depending on use 
conditions. 

... 

COMPONENTS 

Material 

SODIUM PERBORATE MONOHYDRATE 

SODIUM METABORATE 

CAS Number Percent 

10332-33-9 97 

7775-19-2 3 

(continued) 

Pnnted on Recyded Paper 
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PHYSICAL DATA 

Vapor Pressure 

Melting Point 

Water Solubility 

pH 

Odor 

Fonn 

Color 

Bu lk D e n s i t y 

l0mmHgat25°C(77'F) 

63X(145°F) 

1.5WT%at15°C(59''F) 

10.0 to 10.4 (in water) 

None 

Crystalline powder 

White 

: 550 t o 750 kg/ii i3 

# HAZARDOUS REACTIVnY 

Instability 

Incompatibility 

Polymerization 

Stable at normal temperatures and storage conditions. 

Incompatible with mixtures containing heavy metal salts, 
combustible organic matter or moisture. 

Polymerization will not occur. 

D e c o o f i o s l t i o n : Can occur g r a d u a l l y , r e l e a s i n g c o n t r o l l e d 
amounts o f oxygen; n o t c o n s i d e r e d 
hazardous under Jb reseeab le 
c i xcnmstances . 

FIRE AND EXPLOSION DATA 

Fire and Explosion Hazards 

Extinguishing Media 

Special Fire Fighting Instructions 

Will not bum. 

Releases oxygen at high temperatures. 

Water for fires in which sodium perborate monohydrate is 
involved. 

Wear self-contained breathing apparatus. Wear full protective 
equipment. 

# HEALTH HAZARD INFORMATION 

Causes eye irritation or bums. Causes slcin, nose, and 
throat irritation. 

ANIMAL DATA: 

Sodium Perborate Monohydrate 

Oral LO50: 1500 mg/lcg i n r a t s 

Sodium Metaborate 

(continued) 

3220CB Page 2 
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# HEALTH HAZARD INFORMATION (contmued) 

Skin Absorption IJ350: >10,000 mg/kg in rabbits 
Oral LD50 2330 mg/kg in rats 

Sodium loetaborate is a skin irritant, but is untested £or 
eye irritancy. Soditim perborate monohydrate is untested for 
skin and eye irritancy, and for' animal sensitization. 
However, a related material is a severe eye irritant and a 
mild skin irritant, but is not a skin sensitizer in animid.8. 
The effects in ainimals from single, high, oral doses to 
Bodiim perborate monohydrate include lung effects. 

No MTiJMa-i test reports are available to define carcinogenic, 
mutagenic, developmental, or reproductive effects for the 
product, or for the individual components. 

EOMaN HEALTH EFFECTS: 

Based on animal studies with a related aaaterial, the human 
health effects of overexposure to the conpound by skin or 
eye contact may be expected to include skin irritation with 
discomfort or rash; or eye irritation with discomfort, 
tearing, or blurring of vision. Prolonged eye exposure to 
the product may cause eye corrosion with corneal or 
conjunctival ulceration. High ingestion and skin exposure 
to similar boron compounds have led to nausea, vomiting, 
diarrhea, antiria, and twitching of facial muscles. Kidney 
damage may also occur. 

Carcinogenicity None of the components in this material is listed by lARC, NTP. 
OSHA, or ACGIH as a carcinogen. 

Exposure Limits 
SODIUM PERBORATE MONOHYDRATE 

TLV (ACGIH) None Established 
PEL (OSHA) Particulates Not Othenvise Regulated 

15 mg/m3 - 8 Hr TWA - Total Dust 
5 mg/m3 - 8 Hr TWA - Respirable Dust 

aher TLV (ACGIH) : 
Particulates Not Othenwise Classified 
10 mg/m3 - 8 Hr. TWA - Total Dust 

Safety Precautions Avoid breathing dust. Avoid contact with eyes, skin and 
clothing. Wash thoroughly after handling. 

FIRST AID 

INHALATION: If inhaled, remove to fresh air immediately. If 
not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Call a physician. 

IN CASE OF CONTACT: Imnediately flush eyes with plenty of 
water for at least 15 minutes. Call a physician. Flush 
skin with water, 

IF SKALLOHED: Inmediately give two glasses of water and 
induce vomiting. Never give anything by mouth to an 
unconscious person. Call a physician. 

Notes to Phystolan Activated charcoal or gastric lavage may be advisable for 
significant ingestions. To prepare activated charcoal 
slurry, suspend SO gm of activated charcoal in 400 mL of 
water in a bottle and shake well. Administer 5 mUkg of 
txxJy weight, or 350 ml for an average adult. 

(continued) 

3220CR Page 3 
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PROTECTION INFORMATION 

Generally Applicable Control Measures and Precautions 
Good general ventilation should tie provided to keep dust 
concentrations below the exposure limit. 

Personal Protective Equipment 
Eye/Face Coverall chemical splash goggles. 

Respirator Use NiOSH/MSHA approved respiraKiry protection. 

Protective Gloves Impervious. 

DISPOSAL INFORMATION 

Spill, Leak, or Release NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY 
PRECAUTIONS betore proceeding with clean up. Use appropriate 
PERSONAL PROTECTIVE EQUIPMENT during clean up. 

Sweep up spillage. Rush spill area with water. 

Waste Disposal Comply with Federal, State, and local regulations. If 
approved, may be removed to land disposal area or flushed 
to sewer to waste treatment plant. Large spills may t>e 
neutralized with sulfuric acid or sodium bisulfate. 

# SHIPPING INFORMATION 

DOT 
Proper Shipping Name NOT REGULATED AS A HAZARDOUS MATERIAL BY DOT OR 

IMO 

Hazard Class 

Shipping Containers 

NOT REGULATED 

Railroad Hopper Car 
Hopper Toick 
1500-pound Super Sacks 
50-pound Bags; Drums 

STORAGE CONDITIONS 

Store in cool place. 

• - -
Keep containers dry. 
with heavy metal salts 

Avoid contamination. Do not store 
; or combustible organic matter. 

TITLE m HAZARD CLASSmCATIONS 

Acute Yes 

Chronic 

Fire 

Reactivity 

Yes 

No 

No 

(continued) 

3220CR Page 4 
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TITLE m HAZARD CLASSmCATIONS (continued) 

Pressure No 

LISTS: 

Extremely Hazardous Substance -No 
CERCLA Hazardous Substance -No 
Toxic Chemicals -No 

ADDmONAL INFORMATION AND REFERENCES 

TSCA Inventory Status: Reported/Included as the anhydrous 
salt, CAS # 7632-04-4 

The data in this Material Safety Data Sheet relates only to the specific material designated herein and 
does not relate to use in combination with any other material or in any process. 

Responsibility for MSDS: W. J. Brock 
Du Pont Chemicals 
P. O. Box 80709, Chestnut Run 
Wilmington. DE 19880-0709 
302-999-4946 

* Indicates updated section. 

End of MSDS 

3220CR Page 5 
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fiPDSI 
Du Pont Chemicals 

3219CR Revised il-Mar-9l Printed 28-Apr-92 

SODIUM PERBORATE TETRAHYDRATE 
MATERIAL IDENTinCATION 

Corporate Numtier 

Manufacturer/Distributor 

Phone Numbers 

Grade 

Chemical Family 

Trade Names and Synonyms 

CAS Name 

CAS Number 

Fonnula 

TSCA inventory Status 

NPCA-HMIS Ratings 

DU004666 

Du Pont 
1007 Market Street 
Wilmington, DE 19898 

Product information 1 -800-441 -9442 
Transport Emergency CHEM 1HEC: 1 -800-424-9300 
Medical Emergency 1 -800-441 -3637 

TECHNICAL 

PEROXYGEN SALT 

SODIUM METABORATE PEROXYHYDRATE 

PERBORIC ACID, SODIUM SALT, TETRAHYDRATE 

10486-00-7 

NaB02 X H2-02 X 3H2-0 

Reported/lnduded 

Health: 3 
Rammability: 0 
Reactivity: 0 
Personal Protection rating to be supplied by user depending on use 
conditions! 

• ~ 

COMPONENTS 

Material CAS Number Percent 

SODIUM PERBORATE TETRAHYDRATE 10486-00-7 98.6 

SODIUM METABORATE 7775-19-2 1.4 

(continued) 

Pnnted on Recyded Paper 
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DU PONT 
M a l e r i . 3 i S-afety Data Shei?-t 

Paqc 

MATERIAL IDENTIFICATION 
UREA 

MSDS NUMBER 
CORPORATE NUMBER 

Revision Date 
Date Printed 

: 34411007 
: DU000651 

: 04-Dec-89 
: 02-NOV-90 

MANUFACTURER/DISTRIBUTOR 
PURCHASED MATERIAL, 

PHONE NUMBERS 
TRANSPORT EMERSENCY : CHEMTREC: 1-800-429-9300 
MEDICAL EMERGENCY . : 1-800-441-3637 

CHEMICAL FAMILY AMIDES 

TRADE NAMES / SYNONYMS 
CARBAMIDE 
CARBONYLDIAMINE 
CARBAMIMIDIC ACID 
CARBAMIDE RESIN 
ISOUREA 
B-I-K 
PSEUDOUREA 
SUPERCEL 3000 

CAS NAME 
CAS NUMBER 
FORMULA 
MOLECULAR WEI6HT 
NPCA-HMIS RATINGS 

UREA 
57-13-6 
NH2 C0NH2 
60.06 
Health: 1 Flammability: 1 Reactivity; 1 
Personal Protection rating to be supplied by 
user depending on use conditions. 

COMPONENTS 

Material 
UREA 

CAS Number 
57-13-6 

X 
100 

PHYSICAL DATA 

Boiling Point 
Vapor Pressure 
Melting Point 
Water Solubility 
pH 
Odor 
Form 
Color 

Decomposes before boiling 
0.08 mm Hg at 0 deg C 
135 deg C <275 deg F) 
1 Gram dissolves in 1 ml of water 
7.2 For a lO'i aqueous solution 
Develops ammonia odor 
Prisms, pellets or powder 
Colorless to white 

nONFIOFNTIAI 
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MSDS No. 34411007 

Specific Gravity 

DU PONT 

Material Safety Data Sheet 

(PHYSICAL DATA - Continued) 

1.34 at 20 deg C 

Page 

HAZARDOUS REACTIVITY 

Instability 

Incompatibility 
Decomposition 

Polymerization 

: Stable at normal temperatures and storage 
conditions. Reacts with sodium or calcium 
hypochlorite and other reactive 
chlorine-containing riiaterial to form spontaneously 
explosive nitrogen trichloride. With nitric acid 
urea forms urea nitrate which decomposes 
explosively when heated. 

: Incompatible with strong ox.idizing agents. 
: Decomposes with heat. Hazardous gases/vapors 
produced are ammonia; decomposition in a flame or 
hot surface may give off to/iic oxides of nitrogen. 

: Polymerization will not occur. 

Nitrite fusion with urea to form cyanate must be done per 
standard instructions to avoid risk of explosion. 

FIRE AND EXPLOSION DATA 

No Information Available. 

FIRE AND EXPLOSION HAZARDS 
Like most organic powders or crystals, under severe dusting conditions, 
this material may form explosive mixtures in air. Hazardous 
gases/vapors produced in fire are ammonia or oxides of nitrogen. 

EXTINGUISHING MEDIA 
Water. Mater Spray. Foam. Dry Chemical. C02. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 
Keep personnel removed t*. upwind of fire. Wear self-contained breathing 
apparatus. Wear full protective equipment. Cool tank/container with 
water spray. 

HEALTH HAZARD INFORMATION 

ANIMAL DATA 

Skin Absorption LD50: > 21,400 mg/kg in rabbits 
Oral ALD: 15,000 mg/kg in rats 

The compound is a mild skin irritant, and is an eye 
irritant. Toxic effects described in animals from short 
exposures by inhalation, ingestion, or skin contact include 
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MSDS No. 34411007 DU PONT Page 
Material Safety Data Sheet 

(HEALTH HAZARD INFORMATION - Continued) 

central nervous system and nonspecific effects. Tests in 
bacterial c r mammalian cell cultures demonstrate no 
mutagenic activity. Tests for embryoto.'^ic activity and 
reproductive toxicity in animal species have been 
inconclusive, with positive results in some studies, and 
negative results in others. 

HUMAN HEALTH EFFECTS 

Overexposure by inhalation, ingestion, or skin or eye 
contact may initially include nonspecific discomfort, such 
as nausea, headache, or weakness; skin irritation or rash; 
or eye irritation, tearing, or blurring of vision. 
Significant skin permeation after contact appears unlikely. 
There are no reports of human sensitization. 

Urea is a product of protein metabolism and occurs in urine 
and other body fluids. Adult human excretion rate is about 
30g/day of urea. 

CARCINOGENICITY 
None of the components in this material is listed by lARC, NTP, 
OSHA, or ACGIH as a carcinogen. 

EXPOSURE LIMITS 
UREA 

AEL * (Du Pont): None Established <• 
TLV (ACGIH) : None Established 
PEL (OSHA) : Particulates Not Otherwise Regulated 

15 mg/m3 - 8 Hr TWA - Total Dust 
5 mg/m3 - 8 Hr TWA - Respirable Dust 

WEEL (AIHA) I 10 mg/m3 (8 hr TWA) 

* AEL is Du Pont's Acceptable Exposure Limit. 

SAFETY PRECAUTIONS 
Avoid breathing dust. Avoid contact with eyes, skin, or clothing. 
Wash thoroughly after handling. 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. Call a physician. 

SKIN CONTACT 
Flush skin with water after contact. Wash contaminated clothing before 
reuse. 
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Material Safety Dat.31 Sheet 

(FIRST AID - Continued) 

EYE CONTACT 
In case of contact, immediately flush eyes with plenty of water for at 
least 15 minutes. Call a physician. 

INGESTION 
No specific intervention is indicated as compound is not likely to be 
hazardous by ingestion. Consult physician if necessary. 

PROTECTION INF0ra«1ATI0N 

GENERALLY APPLICABLE CONTROL MEASURES AND PROCEDURES 
Keep away from heat,, sparks and flames. Keep container tightly closed. 
Avoid dust generation. 

Use ventilation that is adequate to keep airborne 
concentrations below exposure limits. 

PERSONAL PROTECTIVE EQUIPMENT 
EYE/FACE PROTECTION 

Wear safety glasses. Wear coverall chemical splash goggles, 
and face shield when the possibility exists for eye or face 
contact from airborne material. 

RESPIRATORS 

A NIOSH/MSHA approved air purifying respirator with a 
dust cartridge or canister may be permissible under 
certain circumstances where airborne concentrations are 
expected to exceed exposure limits. Protection provided by 
air purifying respirators is limited. Use a positive 
pressure air supplied respirator if there is any potential 
for an uncontrolled release, exposure levels are not known, 
cr any other circumstances where air purifying respirators 
may not provide adequate protection. 

PROTECTIVE CLOTHING 

Wear impervious clothing, such as gloves, apron, boots, or 
whole bodysuit made from Neoprene, as appropriate. 

DISPOSAL INFORMATION 

AQUATIC TOXICITY 
24 hour LCSO, creek chub: > 16,000 mg/L 
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(DISPOSAL INFORMATION - Continued) 

SPILL. LEAK. OR RELEASE 
NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS before 
proceeding with clean up. Use appropriate PERSONAL PROTECTIVE 
EQUIPMENT during clean up. 
Remove source of heat, sparks, flame, impact, friction or electricity. 
Dike spill. Recover undamaged and minimally contaminated material for 
reuse or reclamation. Shovel or sweep up. 

WASTE DISPOSAL 
Treatment, storage, transportation and disposal must be in accordance 
with applicable Federal, State/Provincial, and Local regulations. Do 
not flush to surface water or sanitary sewer system. 

STORAGE CONDITIONS 

Store in well ventilated area. Store in cool place. Keep container 
tightly closed. 

Keep dry. Avoid exposure to high temperatures. 

TITLE III HAZARD CLASSIFICATIONS 

Acute : 
Chronic : 
Fire s 
Reactivity t 
Pressure : 

Yes 
No 
No 
No 
No 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Responsibility for MSDS : E. I. du Pont de Nemours & Co. 
Corporate MSDS Office - ERD 
Barley Mill Plaza, P14-2150 
Wilmington, DE 19880-0014 
302-992-6704 

End of MSDS 
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DU PONT 
Material Safety Data Sheet 

Paqe 

MATERIAL IDENTIFICATION 
MIXED ACID SP-15 

MSDS NUMBER : 04213647 

Revision Date 
Date Printed 

: 06-Dec-99 
I- O2-N0V-9O 

MANUFACTURER/DISTRIBUTOR 
Du Pont 
1007 Market Street 
Wilmington, DE 19898 

PHONE NUMBERS 
PRODUCT INFORMATION 
TRANSPORT EMERGENCY 
MEDICAL EMERGENCY 

: 1-(800)441-7515 
: 1-(800)424-9300 
: 1-(800)441-3637 

GRADE 
CHEMICAL FAMILY 

: PLANT INTERMEDIATE 
: INORGANIC ACID 

TRADE NAMES / SYNONYMS 
EHN MIXED NITRATING ACID 
ACID MIXED SP-15 - BLDG 4558 

COMPONENTS 

Material 
•SULFURIC ACID 
•NITRIC ACID 
WATER 

CAS Number 
7664-93-9 
7697-37-2 
7732-18-5 

•I 
57.6 
24.7 
17.7 

* Regulated as a toxic chemical under section 313 of 
Title III of the Superfund Amendments and Reauthorization 
Act of 1986 and 40 CFR part 372. 

PHYSICAL DATA 

Boiling Point 
Vapor Densi-ty 
Melting Point 
Evaporation Rate 
Water Solubility 
Odor 
Form 
Color 
Specific Gravity 

82 to 118 deg C 
2.8 (Air = 1.0) 
-40 to 21 deg C 
> 1 (Butyl Acetate = 1.0) 
100 WT X at 25 deg C • 
ACIDIC 
LIQUID 
CLEAR TO TAN 
1.8 at 25 deg C 

Generates large amount of heat. 
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MSDS No. 04213647 DU PONT 
M.ateriiil S a f e t v Data S h e e t 

Pag* 

HAZARDOUS REACTIVITY 

Instability 
Incompatibility 

Decomposition 

Polymerization 

: Unstable with heat. 
: Incompatible with water, organic compounds, metals 
and alkalis. 

: Decomposes with heat. Hazardous gases/vapors 
produced are NOx, S03 or H2. 

: Polymerization will not occur. 

FIRE AND EXPLOSION DATA 

Non-flammable but may ignite some combustibles like wood on 
contact. 

FIRE AND EXPLOSION HAZARDS 
Strong Oxidizer. Hazardous gases/vapors produced in fire are NOx, S03. 
Reacts with most metals to produce hydrogen. 

EXTINGUISHING MEDIA 
Small Fires: Dry Chemical or C02. 

Large Fires: Water Spray, Fog, or Foam. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 
Evacuate personnel to a safe area. Keep personnel removed & upwind of 
fire. Wear self-contained breathing apparatus. Wear full protective 
equipment. Shut off source of fuel, if possible and without risk. 
Cool tank/container with water spray. Isolate area. Guard against 
intruders. 

HEALTH HAZARD INFORMATION 

Principal Health Hazard: Liquid and vapor cause severe burns 
to eyes, skin and all.body tissue. Harmful if inhaled, may 
cause delayed lung injury. Spillage may liberate dangerous 
g-as. 

Sulfuric acid: 

INHALATION 1 hr LCSO, rats; 347 ppm 
ORAL LD50, rats; 2140 mg/kg 

Nitric acid: 

INHALATION 1 hr LCSO, rats; 115 ppiu 
ORAL LD50: 50-500 mg/kg (species unspecified) 

Components of this mixture are corrosive to skin and eye and 
are untested for animal sensitization. Toxic effects in 
.animals include respiratory irritation, and corrosion of 
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Material Safety Data Shee-i 

Page 

(HEALTH HAZARD INFORMATION - Continued) 

mucosal surfaces. Animal test reports are not available to 
define mutagenic, embryotoxic, or reproductive hazards for 
all components. Tests in animals demonstrate no carcinogenic 
activity. 

Human health effects of overexposure to this mixture may in
clude eye irritation with discomfort, tearing, blurring of 
vision; skin irritation with discomfort or rash; irritation 
of the upper respiratory passages; or erosion of dental sur
faces. Higher exposures may lead to eye corrosion with cor
neal or conjunctival ulceration; skin burns or ulceration; 
temporary lung irritation effects with cough, discomfort, 
difficulty breathing, or shortness of breath; or possibly 
modest initial symptoms, followed in hours by severe short
ness of breath requiring prompt medical attention. Ingestion 
may cause severe corrosion of mucosal surfaces. Significant 
skin permeation, and systemic toxicity after contact appears 
unlikely. There are no reports of human sensitization. 

Individuals with preexisting diseases of the lungs may have 
increased susceptibility to toxicity of excessive exposures. 

Although one limited study of refinery workers did suggest a 
possible link between sulfuric acid exposure and laryngeal 
cancer, the study was limited because of the small number of 
workers involved and the mixed exposures to several other 
materials, including diethyl sulfate, an lARC and NTP car
cinogen. Based on the overall weight of evidence from ail ^ 
animal toxicity and human epidemiological studies, no cause-
and-effect relationship between cancer and sulfuric acid 
exposure has been shown. 

AQUATIC TOXICITY: 

Sulfuric acid is slightly toxic to aquatic life. The 48 hour 
TLm in flounder is 100-30O ppm. 

Nitric acid is moderately toxic to aquatic life. 

CARCINOGENICITY 
None of the components in this material is listed by lARC, NTP, 
OSHA, or ACGIH as a carcinogen. 

APPLICABLE EXPOSURE LIMITS 
SULFURIC ACID 

AEL * (Du Pont)i 1 mg/m3 
TLV (ACGIH) : 1 mg/m3 

STEL: 3 mg/m3 
PEL (OSHA) : 1 mg/in3 

a & 12 H r . TWA 
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Material Safety Data Shee" 

(HEALTH HAZARD INFORMATKJN - Continued) 

NITRIC ACID 
AEL » (Du Pont): 5 mg/m3 - 8 S< 12 Hr. TWA 
TLV (ACGIH) : 2 ppm, 5.2 mg/m3 

STEL 4 ppm, 10 mg/ni3 
PEL (OSHA) : 2 ppm, 5 mg/m3 

STEL 4 ppm, 10 mg/m3 

• AEL is Du Pont's Acceptable Exposure Limit. 

SAFETY PRECAUTIONS 
Do not breathe vapor or mist. Do not get in eyes. Do not get on skin. 
Do not get on clothing. Wash thoroughly after handling. Wash clothing 
after use. Discard shoes if contaminated. 

FIRST AID 

INHALATION: -If inhaled, remove to fresh air immediately. 
If not breathing, give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult, give oxygen. 
Call a physician. 

SKIN CONTACT: In case of contact, immediately flush skin 
with plenty of water for at least IS minutes while removing 
contaminated clothing and shoes. Call a physician. (Wash 
clothing before reuse.) * 

EYE CONTACT: In case of contact, immediately flush eyes 
with plenty of water for at least 15 minutes. Call a 
physician. 

INGESTION: If swallowed do NOT induce vomiting. Immediately 
give two glasses of water, or activated charcoal slurry. 
Never give anything by mouth to an unconscious person. Call 
a physician. 

NOTES TO PHYSICIANS: 

To prepare activated charcoal slurry suspend 50 g activated 
charcoal in 400 ml water in plastic bottle and shake well. 
Administer 5 ml/kg, or 350 ml for an average adult. 

Sulfuric acid acts as a corrosive on mucous membranes, 
producing strong irritation, erythema, or blistering. 
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MSDS No. 04213647 DU PONT P^qe 
Material Safety Data Sheet 

PROTECTION INFORMATION 

GENERALLY APPLICABLE CONTROL MEASURES AND PROCEDURES 
Use only with adequate ventilation. keep .away from heat, sparks and 
flames. Do not mix with organic compounds, metals, or water. Do not 
consume food, drink or tobacco in the areas where they may become 
contaminated with this material. 

PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face : Coverall chemical splash goggles. 
Respirator s Air supplied respirator. 
Additional : Chemical suit. 
Protective Gloves: Acid proof gauntlet gloves 

DISPOSAL INFORMATION 

SPILL. LEAK. OR RELEASE 
NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS before 
proceeding with clean up. Use appropriate PERSONAL PROTECTIVE 
EQUIPMENT during clean up. 
Evacuate personnel, thoroughly ventilate area, use self-contained 
breathing apparatus. Keep upwind of leak - evacuate until gas has 
dispersed. Dissipate vapor with water spray. Dike spill. Neutralize 
with lime or soda ash. 

WASTE DISPOSAL * 
Treatment, storage, transportation and disposal must be in accordance 
with applicable Federal, State/Provincial, and Local regulations. Do 
not flush to surface water or sanitary sewer system. 

STORAGE CONDITIONS 

Store in well ventilated ^r&a.. Store in cool place. Store in 
accordance with National Fire Protection Assn regulations. Store in 
accordance with Federal Regulations. Do not store or consume food, 
drink or tobacco in areas where they may become contaminated with this 
material. 

Provide pressure relief on containers. 

ADDITIONAL INFORMATION ANO REFERENCES 

Follow Building Operating Instructions. 
THIS MSDS CLONED FROM MIXED ACID MSDS»04212969 
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Material Safety Dat?. Sheet 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Responsibility for MSDS : Mendel T. Gordon 
E. I. du Pont Co. 
Chambers Work 
Jackson Lab 
609-540-3772 

End of MSDS 
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MATERIAL XDENTIFICATION 

NUMBER 
NAME 

: 04210560 
: FERRIC CHLORIDE 

CHEMICAL EAMIL7 : IRON SALT 
TRADE NAMES AMD SYNQNQfS : 

FERRIC CHLORTDB^AianCDRODS SUBLIMED 
IRON TRICHLORIDE 
FLORES MARTIS 
IRON (III) CHLORIDE 
IRON SESQUICHLORIDE 

CAS NUMBER : 7705-08-0 
FORMOIA : Fe C13 
MOLECnJLAR HEIGHT : 162.20 
MANUFACTDRER/DISTRIBnTOR: FVS CHEMICALS. INC 

11001 Harper 
Detrolc 
Michigan 
48213 

PROOUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

313-921-1200 
CHEMTREC: 1-800-424-9300 
313-921-1200 

lAi.lAAAkAAkAA.AAkAliAAAAAAkliAklHiltAAHAlliAlilikAtlitt,**********AA1i*liXAklLkAkAAXAAl 

COMPONENTS 

Material 

FERRIC CHLORIDE 
FERROUS CHLORIDE 

CAS Number 

7705-08-0 
7758-94-3 

95 
2 

AAAAAAk**AkkAkkkAAAAAkkkkkkA*AAAAAAkAkkkkkkAkkk*kkA*AkkAkkkkkAkkkA*l lkk**** 

FH7SICAL DATA 

Boiling Point 
Vapor Pressure 
Melting Point 
Solubility In Water 
Odor 
Form 
Color 
Specific Gravity 

305 to 317 deg C at 760 ma Hg. 
1.0 mm Hg at 194 deg C 
-306 deg C 
100 UT % 
Slightly acidic 
Graxmlar solidl6 
Greenish black 
2.9 at 25 deg C 

AX AX AAAA Ak AAA A k k A k k k A A k * * * * * ' * * * k k k k * A k k k k k k * k k k k k k k k A k A AkkkkkkkkkAAAkkkkA 'k 

HAZARDOUS REACTIVITY 

Instability 

Incompatibility 
Decoispositlon 

Polymerization 

Stable. Reacts with water to produce hydrochloric 
fumes. 
Incompatible with water. 
Decomposes with heat . Decomposition Cenperature 290 
deg C. Hazardous gases/vapors produced are (Chlorine 
Pol3rmerlzacion w i l l not occur. 
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Du Pont Material Safety Data Sheet MSDS No: 04210580 

FIRE AHD EXPLOSION DATA 

Non-flanmable. 

FIRE AND EXPLOSION HAZARD̂ S 

Hazardous gases/v̂ ftpors,produced in flra are (Hilorlne. 

EXTINGUISHING MEDIA 

Use laedla suitable for surrounding fire. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Vear full protective equipment. Cool tank/eontainar with water spray. 
k'kAAAAAAAAAAAAAAAAAIiA**AAAAkAAAAAAAkkkkkkkkkkXAkAAAAAAAkkAAAkAAAAAII***kA*A 

HEALTH HAZARD INFORMATION 

Toxicity: 
Oral LDSO (rat): 1932 mg/kg. 
Dermal (rabbit): caused erythema to skin. 

Effects of overexposure: 
Contact ean cause irritation or corrosiva buns to human 
tissue. Contact with eyes may cause irritation and may 
be corrosive and result in permanent visual loss unless 
removed quickly by througji irrigation with water. 
Moderate skin Irritant. Ingestion may cause severe 11-ver 
and/or kidney damage. High heat of solution (353 BTU/LB) 
can cause severe hums If In contact with moist skin or 
mucous tissue. 

Carcinogenicity 

None of the components in this chemical is listed by 
lARC, NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Lifflltis for FERRIC CHLORIDE 

TLV * (ACGIH) : None Established 
PEL (OSHA) : None Established 
Other : Iron Salts, as Fe: 

TLV: 1 mg/m3 

* TLV is a registered trademarks 

Safety Precautions 

Do not get in eyes. Avoid breat:hlng vapors or mist. A-void contact 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

with skin. Avoid contact with clothing. Wash thorou^ily after 
handling. Wash clothing after usa. Discard shoes if contaminated. 

*.AAAAAAAkk*kXAkAAkkkkli*»AkXAAAAAkk**kAkAkAAAAAAkAkkAkA*kXkkkkkAkkAkAkAAkkk 

FIRST AID 

INHALATION: 
If inhaled, "Yenovp to fresh air. If not breathing, give 
artificial respiration, preferably mouth-to-mouth. If 
breathing Is difficult, gi-ve oi^gen. Call a physician. 
Corrosive to respiratory tract. 

SKIN CONTACT: 
Call a physician. In case of contact, immediately flush 
skin with plenQr of water for at least 15 minutes while 
removing contaminated clothing and shoes. 

EYE COSTA.CZ: 
In ease of contact , immediately flush eyes vttb. plenty 
of water for a t l e a s t 15 minutes. Call a physician. 

INGESTION: 
If swallowed, induce vomiting Immediately by giving two 
glasses of water and sticking finger down throat. Never 
give anything by mouth to an unconscious person. Call 
a physician. 

»**-Tlr*A*»<i> ************* A*i*ilA*!tAAtA*A« A A*it***AA*A*******T«r*»Hlf********<r***** 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Use only with adequate -ventilation. Keep container in a cool place. 
Keep container tl^tly closed. Do not mix with water. Do not 
consume food, drink or tobacco in the areas where they may become 
contaminated with t^is material. 

Personal Protective Equipment 

Eye/Face : Co-verall chemical splash goggles. Eye wash and 
safety showers. Do not wear contact lens 

Filter Respirator : full face with dust filter. 
Additional : as needed to prevent contact with skin clothing 

and shoes. 
Protective Gloves : rubber, neoprene. 

XXXXXkAAA1iAXAkkkkkkAkAAAAAAXAAAAA*k**kAAAAkkkAkkkAAA*kAAAAAAAAAAAAAAXAAXAX 

DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Shovel or sweep \xp. 
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(DISPOSAL INFORMATION - CONTINUED) 

Superfund reportable discharge - 1000 Ibs. 
Flush residua with large amounts of vater. 

Waste Disposal 

Cleaned-up mateTlal is a RCRA Hazardous Waste. Treaotent, storage, 
transportation and disposal must be in accordance with applicable 
Federal, Statie/Provlnclal, and Local regulations. 

********************************************************************************* 
SHIPPING INFORMATION 

DOT 
Proper Shipping Name 

FERRIC CHLORIDE. 
Hazard Class 
UN/NA No. 

• • 
SOLID 

: ORM-B 
: UN 1773 

Reportable Quantity : 1000 lbs. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • * * * ' * * * * * * * * * * * * * * • * * • * * * * * * * * * 

STORAGE CONDITIONS 

Store tn well ventilated area. Store in cool place. Keep container 
ti^tly closed. Do not store or consxmie food, drink or tobacco in 
areas where ^ey may become contaminated with this material. 
Store container in a dry place. 

************************************************************************** 
ADDITIONAL INFORMATION AND REFERENCES 

The above infornation is based on a MSDS issued hy: 
PVS Chemicals, Inc. - January 1, 1986 

Follow standard plant procedures and safety rules for first 
aid and personnel protective equipment when handling this 
material. 

A **************** A * * * * * * * * ************************ A ************************* 

The data In this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination witih any other material or in any process. 

Date of latest Revision : 88/04A2 
Responsibility for MSDS : MSDS Coordinator. 

E. I. Du Pont Co. 
Oiambers Works 
C & P 
609-540-3039 
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MATERIAL IDENTIFICATiaN 

NUMBER '. 
CORPOBAXE NUMBER 
NAME 

7410CR 
DU000003 
Cblorine 

CHEMICAL FAMILY 
CAS NAME ^ 
CAS NUMBER 
FORMULA 
TSCA INVENTORY STATUS 
NFPA RATING 
ftPCA-HMIS RATING 

HALOGEN 
CHLORINE 
7782-50-5 
C12 
Reported/Inclxided 
Health: 3 Flammability: 0 Reaetl'vlty: 0 
Health: 3 Flammability: 0 Reactivity: 1 
Personal Protection rating to be supplied by 
xiser depending on use conditions. 

MANUFACTURER/DISTRIBUTOR: E.I. du Pont de Nemours & Co., Inc. 
1007 Market Street 
Wilmington. DE 19898 

PRODUCT INFORHATION PHONE : 1-(800)441-7515 
TRANSPORTATION EMERGENCY PHONE : 1-(800)424-9300 
MEDICAL EMERGENCY PHONE : 1-(800)441-3637 

************************************************************************** 
COMPONENTS 

Material CAS Number % 

100 •CHLORINE 7782-50-5 
* Regulated as a toxic chemical undar section 313 of 

Title III of the Superfund Amendments and Reauthorizatd.on 
Act of 1986 and 40 CFR part 372. 

****************************************************************************** 
PHYSICAL DATA 

Boiling Point 
Vapor Pressiure 
Vapor Density 
Melting Point 
Evaporation Rate 
Solubility in Water 
Odor 
Form 
Color 
Specific Gravity 

****** AA**A*AA****A**********A***-*********************-***************A**** 

HAZARDOUS REACTIVITY 

-34.6 deg C (-30.1 deg F) at 760 imii Hg. 
4800 mm Hg at 20 deg C 
2.5 (Air - 1.0) 
-101 deg C (-149.8 deg F) 
> 1 (Butyl Acetate - 1.0) 
0.57 WT % at 30 deg C 
Acrid, nireshold : 0.2-0.4ppm 
Gas (gSTP/Llquid 
Gas: Greenish yellow; Liquid: Amber 
1.56 a t -35 deg C Uquid 

Instability 

Decomposition 

Polymerization 
Incontpatib illt7 

: Dry chlorine is stable In steel eontalnsrs at room 
temperature. 

: Toxic and corrosive hydrochloric and hypochlorous 
acids are formed with water or steam. 

: Polymerization will not occur. 
Reacts explosively or forms explosive 
compounds with acetylene, turpentine, 
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(HAZARDOUS REACTIVITY - CONTINUED) 

fiiel gas, hydrogen, ether, ammonia gas, 
and finely divided metals. May also 
form explosive mlztmres with eombustlble 
organie -vapors and cause runaway 
reactions with certain polymers If 
contacted in confined areas. Combines 

"Vith .carbon monoxide and sulfur dioxide 
to form toxic and eorrosi-ve phosgene and 
sufuryl chloride. 

**************************************************************************** 
FIRE AND EXPLOSION DATA 

Will not bum in air. 

FIRE AND EXPLOSION HAZARDS 

Strong Oxidizer. 
Contract with eombtxstible materials may eause fire. Dangerous 
when heated, emits highly toxic fumes. 

EXTINGUISHING MEDIA 

As appropriate for combustibles in area. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Keep personnel removed & upwind of fire. Wear self-contained breathing 
apparatus. Wear full protectl-ve equipment. Shut off soiurce of fuel, if 
possible and without risk. C^ol tank/container with water spray. 

****************************************************************************** 

HEALTH HAZARD INFORMATION 

Liquid Chlorine is corrosive to the skin and eyes. Oilorine 
gas is extremely irritating to the nose, throat and lungs. 

ANIMAL DATA: 

Inhalation 1 hovu: LC50: 293 ppm in rats 

Toxic effects demonstrated in animals from short exposures 
by inhalation include upper and lower respiratory tnraet 
effects. Longer term exposures by inhalation include 
respiratory, kidney, liver, and lung effects. Toxic affects 
demonstrated in animals by tiie oral route include irritation 
and corrosion of mucosal sturfaces, kidney, liver, and lung 
-effects, and by long tierm inhalation Include respirat»x7 
effects, and eye irritation. No significant adverse effects 
were observed from long term administration of tbB compound 
in the flTilTpai •» diet. Animal testing indicates this eompound 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

does not have carcinogenic, or reproductive affects. Tests 
for embryotoxic activity in an<nn«l«» have been Ineoneluslve, 
with positive resiilts in soma studies, and negatl-ve results 
in others. Tests in bacterial call cultures demonstrate 
mutagenic aetlvi^. 

HUMAN HEALTH EFFECTS OF'OVQtZXFOSURE: 

Contact with liquid (Silorine may eause skin and eyes bums. 
Eye contact with (Silorine gas may cause eye irritation with 
tearing, or blurring of vision. Inhalation may include 
nausea, headache, or weakness; corrosion of teeth; or 
irritation of the upper respiratory passages. H i ^ 
exposures to Cblorine gas may cause skin irrituition with 
discomfort or rash; temporary lung irritation, eou^, 
difficxilty breathing, or shortness of breatdi; followed in 
hours by severe shortness of breath, requiring prompt 
medical attention; astduna-llke reactions w i ^ shortness of 
breath, wheezing, or cough, possibly occurring on subsequent 
reexposure to concentrations below established exposure 
limits; or temporary alteration of the heart's electrical 
eictivlty with Irregular p\ilsa. palpitations, or inadequate 
circulation; or death from gross overexposure. 

Epidemiologic studies demonstrate no significant risk of 
human cancer from exposure to this compound. Indi-viduals 
with preexisting diseases of the eyes, skin, lungs, central 
nervous system, or cardiovascular system may ha-ve increased 
susceptibility to tlie toxicity of excessive exposures. 

Carcinogenicity 

None of the components in this chemical is listed by 
lARC. NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for Chlorine 

TLV * (ACGIH) : 0.5 ppm, 1.5 mg/m3 - 8 Hr. TWA 
STEL 1 ppm. 3 mg/m3 

PEL (OSHA) : 0.5 ppm. 1.5 mg/m3 - 8 Hr. TWA 
STEL 1 ppm, 3 mg/m3 

* TLV is a registered trademark. 

Safety Precautions 

Do not breathe gas. Do not get in eyes, on skin, or on elotMng. 
Wash thoroughly after handling. 
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FIRST AID 

INHALATION: 

If Inhaled, remove to fresh air Immediately. If not 
breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Call a pfayslcian. 

SKIN CONTACT: 

In case of contact, immediately flush skin with plenty of 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Call a physician. 

ETE CONTACT: 

In ease of contact, immediately flush eyes with plenty of 
water for at least 15 minutes. Call a physician. 

INGESTION: 

If swallowed, do not induce vomiting. Give large 
quantities of water. Call a physician inmediately. 
Never give anything by mouth to an unconscious person. 

*****************************AAAA**************************************A** 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Use ventilation diat is adequate to keep airborne 
concentrations below exposure limits. 

Personal Protectl-ve Equipment 

Have available and wear as appropriate for exposure 
conditions: chemical splash goggles; safety glasses, (side 
shields preferred); full length face shield; gloves, pants, 
jacket, apron, and footwear or acid suit made of Butyl, 
Chemfab, Chloropel, Neoprene, Nltrile, 'Saranex" coated 
Tyvek, Urethane, or Viton and OSHA permissible respiratory 
protection. 

•.Vt"A"A*****************************************AAAAAAAAAA******************* 

DISPOSAL INFORMATION 

Aquatic Toxicity : 
The 96-hr LCSO, rainbow trout: 0.132 Mg/L. 

Spill. Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
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(DISPOSAL INFORMATION • CONTINUED) 

before proceeding wii± clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. . 
Evacuate personnel, thoroughly -ventilate area, use self-eontalned 
breathing apparatus. Keep upwind of leak • evacuate until gas has 
dispersed. Dissipate vapor with water spray. Prevent liquid from 
entering sewars^ waterw^s or low areas. 
Superfund reportable<discharge > 10 lbs. 
Specially trained personnel should stop the leak if 
possible, dike the spill, and neutnralize any water that may 
be used with catistic. Comply with Federal. State, and local 
regulations on reporting releases. 

Waste Disposal 

Treatment, storage, tnransportatlon and disposal imxst be in 
accordance with applicable Federal. State/Provincial, and Local 
regulations. 

*A A * A A A * * * * * * * * * * * * * * * * * * * * * * * A * * * * * * * * * * * * * * * * * * * * A * * * * * * * A * * * * * * * * * * * * * * 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name 

CHLORINE 
Hazard Class : NON-FLAMMABLE GAS 
UN/NA No. : 1017 
DOT Label(s) : NON-FLAMMABLE GAS POISON 
DOT Placard : CHLORINE 

DOT/IMO 
Proper Shipping Name 

CHLORINE 
Hazard Class : POISON GAS. 2.3 
UN No. : 1017 
DOT/IMO Label : POISON GAS 

Reportable Quantity : 10 lbs. 
Shipping Containers 

Tank Car 
If material is shipped in quantities greater 
than 10 lbs. per container, the Propar 
Shipping Name is RQ CHLORINE. 

AAAAA*AAAAAAAA************************************************************ 

STORAGE CONDITIONS 

Stzore in a cool place away from heat, sparks, and flame. 
Keep containers tightly closed. 
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TITLE I I I HAZARD CLASSIFICATIONS 

Acuta: Yes 
Chronic: Yes 
Fire: No 
Reactivi ty: Yes 
Pressure: Yes 

t 

LISTS: 

Extremely Hazardous Substance - Yes - (THPQ-100) (RQ-10) 
CERCIA Hazardous Substanee - Yes - (RQ-10) 
Toxic Chemicals • Yes 

AAAAAAA*****************************************************************-** 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to u s e in 
eonbination with any other material or in any process. 

Date of latest Revision : 89/02/10 
Latest Re-vision Number : 4 

Responsibility for MSDS : E. I. Du Pont de Nemours & Co. 
(terporate MSDS Office • ERD 
Barley MUI Plaza. P14-2150 
Wilmington. DE 19898 
302-992-6704 
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MATERIAL IDENTIFICATION 

NUMBER 
NAME 

: 04213318 
: CAUSTIC SODA SOLUTION 

(aiAOE : INTSIMEDIATE 
CHEMICAL FAMILY : ALKALI 
TRADE NAMES AND S'XNONYMS : 

SODIUM HYDROXIDE (liquid) 
SODA - CAUSTIC 
SODIUM HTORDXIDE LIQUID 
SODIUM HYDROXIDE SOLUTION 
SODIUM HYDRATE SOLDTION 
CAUSTIC SODA 20% 
SODA CAUSTIC LIQUID 20% 
SODA CAUSTIC-A - BLDG 9031 

CAS NAME 
CAS NUMBER 
FORMULA 
MOLECULAR WEIGHT 

: SODIUM HYDROXIDE (liquid) 
: 1310-73-2 
: NaOH 
: 40.00 

MANUFACTURER/DISTRIBUTOR: E.I. du Font de Nemours & Co.. Inc. 
1007 Market Street 
Wilmington. DE 19898 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

1-(800)441-7515 
1-(800)424-9300 
1-(800)441-3637 

*AA*AAAAAAAAAAAAAAAAAA*A**A**********************AA*********-***********»** 

COMPONENTS 

Material 
CAS Number % 

0-20 
80-100 

•Sodium Hydroxide 1310-73-2 
Water 7732-18-5 

• Regulated as a toxic chemical tmder section 313 of 
Title III of the Superfund Amendments and Reauthorization 
Act of 1986 and 40 CFR part 372. 

•ilrAAAAAAAAAAAAAAAAAAA****AA********************A**AAA**AA*AAA*A*A*AAAAAAAAA 

PHYSICAL DATA 

Boiling Point 
Melting Point 
Odor 
Form 
Color 
Specific Gravity 

100 to 105 deg C at 760 mm Hg. 
-27 to 0 deg C at 760 imn Hg. 
Odorless 
Liquid Solution 
Colorless to light amber. 
1.15 at 20 deg C 

*A*A***A**AAAAAAAAAAAAAAAAAAAAAAAA***************************************** 

HAZARDOUS REACTIVITY 

Instability : Stable. 
Incompatibility : Incompatible with strong acids, copper, wool, 

leather, aluminum, tin, zinc, nitrocarbons, 
phosphorus and chlorinated hydrocarbons. 
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(HAZARDOUS REACTIVITY - CONTINUED) 

Decomposition : Decomposes by reaction with aluminum, tin, and zine 
forming flammable hydrogen gas. 

Polymerization : Polymerization will not occur. 
*AA*AAAA*******AAAA******************************A************************ 

FIRE AND EXPLOSION DATA 

Will not bum. 

FIRE AND EXPLOSION HAZARDS 

None. 

EXTINGUISHING MEDIA 

This material is not combustible. Use media suitable for 
stirrounding materials. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Material may react with other materials such as aluminum, 
tin. or zinc forming flammable hydrogen gtis. 

Water flooding recommended to reduce the rate of reaction. 

*A'**AAAAA**»***.*******AAAAA************************************A********** 

HEALTH HAZARD INFtJRMATION 

EXPOSURE LIMITS: 

Sodivmi hydroxide: 

AEL [DUPONT]: 2 mg/m3 (15 min TWA) 
TLV [ACGIH): 2 mg/mS, ceiling 
PEL [OSHA]: 2 mg/m3 

DEGREE OF TOXICITY (MIXTURE): 

ORAL: Moderate 

AQUATIC TOXICITY: 

Soditjm hydroxide is slightly toxic to aqtiatic life. The 48 
hour LCSO in bluegill sunfish is 99 mg/l. 

HEALTH HAZARD INFORMATION: 

Principal Health Hazards: Corrosive to skin, eyes and ntucous 
membranes. 

Sodium hydroxide: 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

ORAL ALD, rabbits; SOO mg/kg 

Sodium hydroxide is corrosive to skin and eyes and is un
tested for animal sensitization. Toxic effects in animals 
include irritation or corrosion of nnicosal surfaces. No 
animal test reports are available to define embryotoxic or 
reprodtictive hazards. Animal testing indicates that this 
compo\md does not have carcinogenic nor mutagenic effects. 

Htmian health effects of overexposure to sodium hydroxide may 
include eye irritation with discomfort, tearing, or blurring 
of -vision; skin bums or ulceration; or irritation of upper 
respirat:ory passages. There are no reports of human sensi
tization. 

Carcinogenicity 

None of the components in this cheiaical is listed by 
lARC. NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for CAUSTIC SODA SOLUTION 

AEL • (DuPont): See Above 
TLV •• (ACGIH) : See Above 
PEL (OSHA) : See Above 

• AEL is DtiFont's Acceptable Exposure Limit. 
*• TLV is a registered trademark. 

Safety Precautions 

Do not breathe vapor or mist. Do not get in eyes. Do not get on 
skin. Do not get on clothing. Wash thoroughly after handling. Wash 
clothing after tise. Discard shoes if contaminated. 

A A***** A AAA**** AAAA AAAA AAAA*******************'**********-****************** 

FIRST AID 

INHALATION: If inhaled, remove to fresh air. If not 
breathing, give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult, give oxygen. 
Call a physician. 

SKIN CONTACT: Flush skin with plenty of water after 
excessive contact. 

EYE CONTACT: In case of contact, immediately flush eyes 
with plenty of water for at least 15 minutes. Call a 
physician. 

INGESTION: If swallowed, do not Induce -vomiting. 
Immediately give two glasses of water, or activated 
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(FIRST AID - CONTINUED) 

charcoal slurry. Never give anything by mouth to an 
tmconscious person. Call a physician. 

NOTES TO PHYSICIANS: 

To prepare activated charcoal slurry suspend 50 g activated 
charcoal in 400 ml water in plastic bottle and shake well. 
Administer 5 ml/kg. or 350 ml for an average adult. 

*•*•*•*•*•*****•***** A***** AAA*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A A A****** * * * * * * * * * 

PROTECTION INPOEMATION 

Generally Applicable Control Measures and Procedures 

Use a totally enclosed system. Do not mix with Acids Do not consume 
food, drink or tobacco in the areas where they may become 
contaminated with this material. 

Personal Protective Equipment 

Eye/Face : Full Acid Suit required when handling material. 
Additional : IVill Acid Suit with Rubber Boots vbcn handling 

material. 
Protective Gloves : Rubber 

A*AAA*****************************************************AAAAAA**********A 

DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPHENT dturing clean up. 
Flush all spills to the Building Ditch system widi copious 
quantities of water. 

Waste Disposal 

Any spilled material should be flushed to the Building 
Ditch System. 

AAAAAAAAAAA*AAAAAAAAAAAA**************AA**AAAA**************************** 

STORAGE CONDITIONS 

Store in steel or plastic tanks. 

*A*****************************************************AAAAA************** 

ADDITIONAL INFORHATION AND REFERENCES 

Follow Building Operating Instructions. 
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The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 86/10/09 
Responsibility for MSDS : R. F. Murphy 

Petchem Office/Oiambers Works 
609-540-4320 
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HATERIAL IDENTIFICATION 

NUMBER : 04213318 
NAME : CAUSTIC SODA SOLUTION 

GRADE : INTERMEDIATE 
CHEMICAL FAMILY : AIXALI 
TRADE NAMES AND SYNONYMS : 

SODIUM HYDROXIDE (liquid) 
SODA - CAUSTIC 
SODIUM HYDROXIDE LIQUID 
SODIUM HYDROXIDE SOLUTION 
SODIUM HYDRATE SOLDTION 
CAUSTIC SODA 20% 
SODA CAUSTIC LIQUID 20% 
SODA CAUSTIC-A - BLDG 9031 

CAS NAME : SODIUM HYDROXIDE (liquid) 
CAS NUMBER : 1310-73-2 
FORMULA : NaOH 
MOLECULAR WEIGHT : 40.00 
MANUFACTURER/DISTRIBUTOR: E.I. du Pont de Nemours & Co., Inc. 

1007 Market Street ^ 
Wilmington. DE 19898 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

1-(800)441-7515 
1-(800)424-9300 
1-(800)441-3637 

A A A A A A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A A 

COMPONENTS 

Material CAS NuiBber % 

•Sodium Hydroxide 1310-73-2 0-20 
Water 7732-18-5 80-100 

* Regulated as a toxic chemical under section 313 of 
Title III of the Superfund Amendments and Reauthorization 
Act of 1986 and 40 CFR part 372. 

*AAAAAAA*A******************A***********AA****************************-Jlr*** 

. PHYSICAL DATA 

Boiling Point 
Melting Point 
Odor 
Form 
Color 
Specific Gravity 

100 to 105 deg C at 760 mm Hg. 
-27 to 0 deg C at 760 imn Hg. 
Odorless 
Liquid Solution 
Colorless to light amber. 
1.15 at 20 deg C 

AAA*AAA*AAA*AA****A*****AAAAAA*********AA*********AA***A***A************** 

HAZARDOUS REACTIVITY 

Instability : Stable. 
Incompatibility : Incompatible with strong acids, copper, wool, 

leather, aluminum, tin, zine, nitrocarbons. 
phosphorus and chlorinated hydrocarbons. 
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(HAZARDOUS REACTIVITY - CONTINUED) 

Decomposition : Decomposes by reaction wit^ altuiinum, tin. and zinc 
forming flammable hydrogen gas. 

Polymerization : Polymerization will not occur. 
•*•**•**** A*********** AAA AAA A********************** AAAAA****AAAAA***********A 

FIRE AND EXPLOSION DATA 

Will not bum. 

FIRE AND EXPLOSION HAZARDS 

None. 

EXTINGUISHING HEDIA 

This material is not coinbustible. Use media suitrable for 
s\irrounding materials. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Haterlal may react with other materials such as aluminum, 
tin, or zinc forming flammable hydrogen gas. 

Water flooding recoomiended to reduce the rate of reaction. 

AAAAAAAAA****************AAAAAAAAAA*****AA**********************'********** 

HEALTH HAZARD INFORHATION 

EXPOSURE LIMITS: 

Sodium hydroxide: 

AEL [DUPONT]: 2 mg/m3 (15 min TWA) 
TLV [ACGIH]: 2 mg/iii3, ceiling 
PEL [OSHA]: 2 mg/iii3 

DEGREE OF TOXICITY (MIXTURE): 

ORAL: Moderate 

AQUATIC TOXICITY: 

Sodium hydroxide is slightly toxic to aquatic life. The 48 
hour LCSO in bluegill sunfish Is 99 mg/l. 

HEALTH HAZARD INFORHATION: 

Principal Health Hazards: Corrosive to skin, eyes and micotis 
membranes. 

Sodium hydroxide: 
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(HEALTH HAZARD INFORHATION - CONTINUED) 

ORAL ALD. rabbits; SOO mg/kg 

Sodium hydroxide is corrosive to skin and eyes and is un
tested for animal sensitization. Toxic effects in animals 
include irritation or corrosion of mucosal surfaces. No 
animal test reports are available to define embryotoxic or 
reproducti-ve hazards. Animal testing indicates that diis 
compound does not have carcinogenic nor mutagenic effects. 

Human health effects of overexpostire to sodium hydroxide may 
include eye irritation with discomfort, tearing, or blurring 
of -vision; skin bums or ulceration; or irritation of upper 
respiratory passages. There are no reports of htmian sensi
tization. 

Carcinogenicity 

None of die components In this chemical is listed by 
lARC, NTP, OSHA. or ACGIH as a carcinogen. 

Exposure Limits for CAUSTIC SODA SOLDTION 

AEL * (DuPont): See Above 
TLV ** (ACGIH) : See Above 
PEL (OSHA) : See Above 

* AEL is DuPont's Acceptable Expostu:e Limit. 
** TLV is a registered trademark. 

Safety Precautions 

Do not breathe vapor or mist. Do not get in eyes. Do not get on 
skin. Do not get on clothing. Wash thoroughly after handling. Wash 
clothing after use. Discard shoes if contiaminated. 

*****************A*AAAAAAAAAAA*AA**************AAAAA********************** 

FIB^T AID 

INHALATION: If inhaled, remove to fresh air. If not 
breathing, give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult, give oxygen. 
Call a physician. 

SKIN CONTACT: Flush skin with plenty of water after 
excessive contact. 

EYE CONTACT: In ease of contact, immediately flush eyes 
with plenty of water for at least 15 minutes. (̂ 11 a 
physician. 

INGESTI(}N: If swallowed, do not induce vomiting. 
Immediately give two glasses of water, or activated 
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(FIRST AID • CONTINUED) 

charcoal slurry. Never give anything by mouth to an 
unconscious person. Call a physician. 

NOTES TO PHYSICIANS: 

To prepare activated charcoal slurry suspend 50 g acti-vated 
charcoal in 400 ml water in plastic bottle and shake well. 
Administer 5 ml/kg, or 350 ml for an average adult. 

AAAAAAA»*A**************************************************************** 

PROTECTION INFORHATION 

Generally Applicable Control Heasures and Procedures 

Use a totally enclosed system. Do not mix wldi Acids Do not consume 
food, drink or tobacco in the areas where they may become 
contaminated trith this material. 

Personal Protective Equipment 

Eye/Face : Full Acid Suit required when handling material. 
Additional : Full Acid Suit with Rubber Boots when handling 

material. 
Protective Gloves : Rubber 

A"AA***********A***********TA*AA*.**AA**AA*********************************** 

DISPOSAL INFORHATION 

Spill. Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPHENT during clean up. 
Flush all spills to the Building Ditch system with copious 
quantities of water. 

Waste Disposal 

Any spilled material should be flushed to the Btillding 
Ditch System. 

*************AAAAAAAAAAAA*AAA*AAAAAA******AAAAAAA**AAA******************** 

STORAGE CONDITIONS 

Store in steel or plastic tanks. 

* * * * * • * * * * * * * * * * * * * * * * * * * ' * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

ADDITIONAL INFORHATION AND REFERENCES 

Follow Building Operating Instructions. 
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The data in this Haterlal Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision. : 86/10/09 
Responsibility for HSDS : R. F. Hturphy 

Petchem Office/Chambers Works 
609-540-4320 
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# 

MATERIAL IDENTIFICATION 

NUMBER 
CORPORATE NUMBER 
NAME 

2004CR 
DU000034 
Sodium Hydroxide (2) (50% Solution) 

CHEMICAL FAMILY ^ : ALKALI 
TRADE NAMES AND SYNONYMS* : 

(Rustic Soda Solution 
Lye Solution 
Sodium Hydrate Solution 
White Caustic Solution 
Liquid Caustic Soda 
Sodiim Hydroxide - 50% 

CAS NAME 
CAS NITMBER 
FORMULA 
MOLECULAR WEIGHT 
TSCA INVENTORY STATUS 
NFPA RATING 
NPCA-HMIS RATING 

SODIUM HYDROXIDE 
1310-73-2 
NaOH 
40.01 
Reported/Included 
Health: 3 Flamaabilit^: 0 Reactivity: 1 
Health: 3 Flammability: 0 Reactivity: 1 
Personal Protection rating tM> be supplied by 
tiser depending on use eonditions. 

MANITFACTURER/DISTRIBUTOR: E.I. du Pont de Nemours & Co., Inc. 
1007 Harket Street 
Wilmington, De 19898 

PRODUCT INFORHATION PHONE 
TRANSPORTATION EHERGENCY PHONE 
HEDICAL QIERGENCY PHONE 

*****AA************AA**AA************************************************* 

COMPONENTS 

1-(800)441-7515 
l-(800)424-9300 
1-(800)441-3637 

Material CAS Number 

•SODIUM HYDROXIDE 1310-73-2 SO 
WATER 7732-18-5 50 

• Regulated as a toxic chemical imder section 313 of 
Title III of the Superfimd Amendments and Reauthorization 
Act of 1986 and 40 CFR part 372. 

*AAA*AAA*A****AAAAAAAAA*AA**AAAAA********A*A****************************** 

PHYSICAL DATA 

Boiling Point 
Vapor Pressure 

Melting Point 
Solubility in Water 
pH 
Odor 
Form 
Color 
Specific Gravity 

142 deg C (287.6 deg F) at 760 mm Hg. 
2.9 mm Hg at 25 deg C (77 deg F) 
18 mm Hg at 65.5 deg C (150 deg F) 
13 deg C (55 deg F) 
Infinite 
>12 
None 
Liquid 
Clear to sightly turbid 
1.530 at 20 deg C (68 deg F) 
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HAZARDOUS REACTIVITY 

Instability : Strable. Reacts with aluminum, tin,and zinc, 
nitrocarbons.trichloroethylene, phosphorus. Product 
absorbs water and carbon dioxide from die air. 

Ineompatibility : Incoinpat:ible with acid, iron, copper,wool.leather. 
faydro<^uinone. organic halogens. 

Decomposition : Decomposes by reaction with amphoteric metals such 
as aluminum,tin, and zinc to form flammable and 
explosive hydrogen gas. 

Polymerization : Polymerization will not occur. 
May react -violently with water with boiling, spattering, or 
-violent eruption if added too rapidly, becomes too 
concentrated in one area, or is added to hot or cold liquid. 

Always add caustic soda to luke warm (80-100 F) liquids widi 
const:ant agitation. Never add water to caustic soda 
solutions or stiart with hot or cold liquids. 

************************************************************************** 
FIltE AND EXPLOSION DATA 

Will not bum. 

: FIRE AND EXPLOSION HAZARDS 

Contact with aluminum, tin, and zinc metals ean generate 
flammable and explosive hydrogen gas. 

EXTINGUISHING MEDIA 

Use media appropriate for sxxrrounding material. 
Water may liberate large amounts of heat and cause 
spattering if it contactis sodium hydroxide solutions. 
Prevent water from entering containers. 

SPECIAL FIRE nCHTING INSTRUCTIONS 

Evacuate personnel to a safe area. Keep personnel removed & upwind of 
fire. Wear self-contained breathing apparatus. Wear full protective 
equipment. Cool tank/container with water spray. Fight fire from a 
distance, heat may irupture containers. 

AAA*****AA*A******A******A************AA**********************A*********** 

HEALTH HAZARD INFORMATION 

This product is eorrosi-ve to the skin, eyes, and all 
body tissues If not removed from die skin and eyes 
immediately, it can produce se-vere bums and deep 
ulceration of the skin and cause corneal and 
conjvmctival ulceration of the eyes with permanent eye 
damage and loss of sigh^- Ingestion can cause 
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(HEALTH HAZARD INFORHATION - CONTINUED) 

perforation of the gastrointestinal tract and Is 
corrosiva to die mouth, throat, esophagus, and stomach. 
It ean eause se-vere abdominal pain, vomiting, diarrhea, 
collapse and death. Inhalation of vapors or mist nay 
lead to irritation of die nose and upper respiratory 
tract. --

ft 

ANIMAL DATA: 

Sodium Hydroxide: 

Oral ALD: 500 mg/kg in rabbits 

In animals this conpound is corrosive to skin and eyes. 

The effects in animals from short exposure by Inhalation 
include acute laryngitis. 

Rats ingesting 0.8 percent sodium hydroxide solution 
resulted in extensive necrosis of die gastrointestinal 
tract and death occurred when cats were administered 1 
mL of a 30.5% solution. 

Animal testing indicates tiiat this compoimd does not 
have carcinogenic effectis. Tests in bacterial or 
mammalian cell cultures demonstrate no mutagenic 
activity. 

HUMAN HEALTH EFFECTS OF OVEREXPOSURE: 

Skin and eye contact contact may include skin bums or 
ulceration and eye corrosion widi corneal or 
conjunctival tilceration with permanent eye damage. 

Ingestion may include abdominal discomfort, nausea, 
severe pain, diarrhea, and collapse. 

Inhalation may include irritation of the upper 
respiratory passages. 

An in-plant epidemiology stiufy pf 26 kidney cancer 
deaths was conducted at a facility which produced 
multiple chemicals including chlor-alkall product:s. 
Significantly elevated risk estimates were noted for the 
chlorine production area. While presumptive exposure to 
asbestos and soditmi hydroxide were judged likely to 
occtu: in chlorine cell maintenance, each case may also 
have been exposed to at least one of 64 different 
chemicals. These increased risk estimates are based on 
a small number of exposed persons and may be spurious 
due to the problem of multiple comparisons. 

Individuals with preexisting diseases of the lungs may 
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(HEALTH HAZARD INFORHATION • CONTINUED) 

be more susceptahle to the systemic toxic effects of 
over exposure to thia compoimd. 

Carcinogenicity 

Nona of the component^ in this chemical is listed by 
lARC, NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for Sodium Hydroxide (2) (50% Solution) 

AEL * (DuPont): 2 mg/m3 - 15 Hin. TWA 
TLV •* (ACGIH) : 2 mg/m3 (Ceiling) 
PEL (OSHA) : 2 mg/m3 

* AEL is DuPont's Acceptable Exposure Limit. 
*• TLV is a registered trademark. 

Safety Precautions 

Do not breadie vapor or mist. Do not get in eyes. on.skin, or on 
clothing. Wash thorou^ily after handling. Discard shoes if 
contaminated. 
After handling. c:hange and launder clothes inmediately upon 
finishing the work shift. 

AAA**************A******************************************************** 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air immediately. If not 
breathing, give artificial respiration. If breatiiing is 
difficult, give oxygen. Call a physician. 

SKIN CONTACT 
In case of contact, inmediately flush skin with plenty 
of water for at least 15 minutes while reno-ving 
contaminated clothing and shoes. Call a physician. 

EYE CONTACT 
In case of contact, immediately flush eyes with plenty 
of water for at least IS minutes. Call a physician. 

INGESTION 
If swallowed, do not induce vomiting. Give large 
quantities of water. Ne-ver give anything by otouth to 
an unconscious person. Call a physician. 
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PROTECTION INFORMATION 

(^nerally Applicable Control Measures and Procedures 

Keep container tightly closed. Close eontainer after each tise. 
Use ventilation diat is adequate to keep airborne 
concentrations helow exposure limits. 

Personal Protecti-ve Equipment 

EYE/FACE PROTE(;nON 
Wear safety glasses. Wear coverall "*""•-*""1 splash goggles 
and/or face shield when the possibility exists for eye 
contact due to splashing or spraying of material. A full 
face mask respirator provides protection from eye 
irritation. 

RESPIRATORS 
A NIOSH/MESA approved air purifying respirator with a 
dust/mist cartridge or canister may be permissible 
under certain circumstances where airborne concentrations 
are expected to exceed exposure limits. Protection provided 
by air piurifying respirators is limited. Use a positive 
pressure air supplied respirator if diere is any potential 
for an uncontrolled release or aoy other circumstances where 
air piirifying respirators may not provide adequate 
protection. 

PROTECTIVE CLOTHING 
Wear impervious clotiiing, such as whole bodysuit, gloves, an 
bootis made from Neoprene, as appropriate. 

***-*********************************************************************** 

DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Evacuate personnel, thoroughly ventilate area, use self-contained 
breathing apparatus. Dike spill. Prevent liquid from entering 
sewers, waterways or low areas. 
Superfund reportable discharge - 1000 lbs. 
Aquatic Toxicity: LCSO (Mosquito Fish) 125 ppm/96 hours; 
LCSO (Bluegill Sunfish) 99 ppm/48 hrs.; ALD (Brook Trout) 
25 ppm/24 hrs.; pH 10.9 Lethal for Goldfish. 

Small spills of caustic soda should he carefully flushed 
with water. Dilute acid, preferably acetic acid, may be 
tised to neutralize the final traces of caustic after 
flushing. 
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(DISPOSAL INFORMATION - CONTINUED) 

Waste Disposal 

(n.eaned-up material is a RCRA Hazardous Waste. Treatment, storage, 
transportation and disposal mist ba in aeeordanee widi applicable 
Federal, State/Provincial, and Local regulations. Do not flush to 
surface water or sanitary sewer system. 

************************************************************************** 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name : 

SODIUM HYDROXIDE SOLUTION 
Hazard Class : (^EROSIVE LICJUID 
UN/NA No. : 1824 
DOT Label(s) : CORROSIVE 
DOT Placard : CORROSIVE 

DOT/IHO 
Proper Shipping Name 

SODIUH HYDROXIDE SOLUTION 
Hazard Class : CORROSIVE LIQUID 8 
UN No. : 1824 
DOT/IHO Label : CORROSIVE 

Reportable <}uantlt7 : 1000 lbs. 
Shipping Containers 

Tank (2ar 
Tank Truck 
Steel Drums 
If material is shipped in quantities greater 
than 1000 lbs. per container, the Proper 
Shipping Name is RQ SODIUH HYDROXIDE, LIQUID. 

********AAAAA*************AAAAA******************************************* 

STORAGE CONDITIONS 

Keep container tightly closed. 
Store in clean, dry place to keep drums from rusting. Keep 
drums in upright position. Do not roll on side. Do not 
store with Alvmintm or Hagnesium. Do not mix with acids or 
organic materials. Use only dry. clean utensils in 
handling. Wash thoroughly after handling. 

AA*AAA*************************A*A*******************************A***A**** 

TITLE III HAZARD CLASSIFICATIONS 

Acute: Yes 
Chronic: No 
Fire: No 
Reactivity: Yes 
Pressure: No 

Lists: Extremely Hazardoxis Subsl:anca • No 
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(TITLE III HAZARD CLASSIFICATIONS • CONTINUED) 

Carcla Hazardous Substance • Yes 
Toxic (Biemieals - Yes 

**A*AAA**********************************»*»***********"******************* 

The datra in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 89/03/14 
Latest Revision Nvraber : 15 

Responsibility for MSDS : E. I. Du Pont da Nemours & (̂ . 
Corporate MSDS Office - ERD 
Barley Mill Plaza. P14-21S0 
Wilmington. DE 19898 
302-992-6704 
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# 

MATERIAL IDENTIFICATION 

NUMBER 
CORPORATE NUMBER 
NAME 

: 04210379 
: DU000177 
: SODIUM CARBONATE 

CHEMICAL FAMILY ^ :, INQRĈ ANIC CARBONATES 
TRADE NAMES AND SYNONYMS : 

SODA ASH 
SODA ASH LIQIT 
SODA ASH BASE 

CAS NAME 
CAS NUMBER 
FORMULA 
MOLECULAR WEIGHT 
TSCA INVENTORY STATUS 
NFPA RATING 
NPCA-HMIS RATING 

MANUFACTURER/DISTRIBUTOR 
TRANSPORTATION EMERGENCY 
MEDICAL EHERGENCY PHONE 

CARBONIC ACID. DISODIUM SALT 
497-19-8 
Na2C03 
105.99 
Reported/Included 
Health: 2 Flammability: 0 Reactivity: 1 
Health: 2 Flammabili^: 0 Reactivity: 1 
Personal Protiectlon rating to be supplied by 
user depending on use eonditions. 

: PURCHASED HATERIAL 
PHONE : CHEHIREC 1-800-424-9300 

: 1-(800)441-3637 
**************************************************************************** 
COMPONENTS 

Haterlal CAS Number % 

SODIUH CARBONATE 497-19-8 99-1-
*AAAA****************************************************************AAAAA 

PHYSICAL DATA 

Boiling Point 
Melting Point 
Solubility in Water 
pH 
Odor 
Fom 
Color 
Specific Gravity 

Decomposes 
851 deg C (1564 deg F) 
17 WT % at 20 deg C 
11.5 (1% Aqueous Solution) 
Odorless 
Hygroscopic powder 
White 
2.533 at 20 deg C 

A***AAAA*AAAAAAAAAAAAA****A***A*AAAAA************************AA**********A 

HAZARDOUS REACTIVITY 

Instability 

Incompatibility 

Decomposition 

Polymerization 

Stable at normal temperatures and storage conditions. 
Combines with water with e-volutlon of heat. 
Incompatible with strong acids, and aluminum. 
Decomposes by acids with effervesence of carbon 
dioxide. 
Decomposition temperature 400 deg C. Decomposes by 
reaction with acids. Hazardous gases/vapors produced 
are carbon monoxide and carbon dioxide. 
Polymerization will not occur. 
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Du Font Haterlal Safety Data Sheet .̂  HSDS No: 04210379 

(HAZARDOUS REACTIVITY - CONTINUED) 

Sodium carbonate can liberate considerable amount of heat 
when added to water. It should be added cautiously widi 
adequate stirring to prevent overheating and possible 
eruption with spatterihg of eorrosi-ve solutions. 

A * * * * * * * * * * * * * * * * * * * * * * * * * * ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

FIRE AND EXPLOSION DATA 

Noncombustible. 

FIRE AND EXPLOSION HAZARDS 

Hazardous gases/-vapors produced in fire are carbon dioxide and carbon 
monoxide. 
Can be used as an Ingredient in fire extinguishers. 

EXTINGUISHING HEDIA 

Use media appropriate for surrovmding material. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Keep personnel removed & upwind of fire. Wear self-contained breathing 
apparatus. Wear full protective equipment. 

*********AAAAAAAAAAA***********************************AAAAAAAAAA********* 

HEALTH HAZARD INFORMATION 

Oral LDSO: 4200 mg/kg in rats 

CAUTION: Haterlal is corrosive to skin, eyes and 
respiratory tract. 

The compound is a skin and eye Irritant, and is untested for 
animal sensitization. Toxic effects in animals occurring 
only wil̂ JT'-ĵ alation exposures are limg irritation. No 
animal tesc tdtsorts are available to define carcinogenic, or 
reproducti-v^^i^^Si:;^. An-jmai testing indicates that this 
conpound does^et h£dre mutagenic, nor embryotoxic effects. 

Human health effects of overexposure by inhalation, 
ingestion, or skin or eye contact nay initially include: eye 
irritation with tearing, or blurring of -vision; or skin 
irritation or rash. Data to evaluate the skin permeation 
hazard of this compound are insufficient. There are no 
reports of human sensitization. 

(^reinogenieity 

None of the components in this chemical is listed by 
lA&C, NTP, OSHA, or ACGIH as a carcinogen. 
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(HEALTH HAZARD INFORHATION - CONTINUED) 

Exposure Limits for SODIUH CARBONATE 

AEL * (DuPont): 5 mg/m3 - 8 Hr. TWA 
TLV •* (ACGIH) : Nofte Established 
PEL (OSHA) y-None Established 

* AEL is DuPont's Acceptable Exposure Limit. 
irk TLV is a registered trademark. 

Safety Precautions 

Avoid breathing dust. Do not get in eyes, on skin, or on clothing. 
Wash thoroughly after handling. 

*AAAAAA******************************************************************* 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, gi-ve oxygen. .Call a 
physician. 

SKIN CONTACT 
Call a physician. In ease of contact, Immediately flush skin witii 
plenty of water for at least 15 ninutes while removing contaminated 
clothing and shoes. 

EYE (X3NTACT 
In case of contact, immediately flush eyes with plenty of water for 
at least 15 minutes. (̂ 11 a physician. 

INGESTION 
If swallowed, do not induce vomiting. Give large quantities of 
water. Never give anything by mouth to an tmconscious person. Call 
a physician. 

**********A**AAA***************AAAAAAAAAAAA**A****AAA********************* 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Proeedtures 

Keep container tightily closed. Avoid dust generation. Do not mix 
witih acids. 
Use ventilation that is adequate to keep airborne 
concentrations below exposure limits. 

Keep dry. 

Personal Protect ive Eqtilpment 

EYE/FACE PROTECTION 
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'M 
(PROTECTION INFORMATION . - CONTINUED) 

Wear safety glasses. Wear coverall chemical splash goggles, 
and face shield when tiie possibility exists for eye or face 
contact from airborne material. 

RESPIRATORS 
A NIOSH/MESA approved air purifying respirator with a dust 
cartridge or canister may be permissible under certain 
eirctmistances irtiere airborne concentrations are expected to 
exceed exposure limits. Protection provided by air 
purifying respirators is limited. Use a positive pressure 
air supplied respirator if there Is any potential for an 
tmeontrolled release, exposure levels are not known, or ai^ 
other circumstances where air purifying respirators may not 
pro-vide adequate protection. 

PROTECTIVE C^JOTHING 
Wear impervious clothing, such as gloves, apron, boots, or 
whole bodysuit made from Neoprene. as appropriate. 

*AAAAA******************A**********************************A***A***AA**AAA 

DISPOSAL INFORMATION 

Aqtiatic Toxicity : 
96 hour TLH, sunfish: 300 mg/L 
96 hour TIM. niosquito fish: 1200 ng/L 

Spill. Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use approprlatie PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Dike spill. Recover tmdamaged and minimally contaminated material 
for reuse or reclamation. Shovel or sweep up. 
Residual amotmts may be flushed with water and nisutralized 
with dilute acid. Hydrolysis and neutralization reactions 
will generate heat and should be imdertaken cautiously. 
Neutralization with acid will liberate carbon dioxide, so 
ventilation adeqtiate to maintrain carbon dioxide levels below 
exposure limits is required. 

Spilled sodium carbonate solutions may be slippery. 

Waste Disposal 

Treatment, storage, transport:ation and disposal must be in 
accordance with applicable Federal, State/Provincial, and Local 
regulations. Remove nontisable solid material and/or contaminated 
soil, for disposal in an approved and permitted landfill. Do not 
flush to surface water or sanitary sewer system. 
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STORAGE CONDITIONS 

Keep eontainer tightly elosed. 
Keep dry. Material is quite hydroscopic and will absorb 
atmospheric moisture and eause caking. 

*********************JU*************************************************** 

TITLE III HAZARD CLASSIFICATIONS 

Acute: Yes 
Chronic: No 
Fire: No 
Reactl-vlty: No 
Pressure: No 

**AAAA****AAAAAAAA******************AA*********************************A** 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 88/11/07 
Responsibility for MSDS : E. I. du Pont da Nemours & Co. 

Corporate MSDS Office • ERD 
Barley Mill Plaza, P14-2150 
Wilmington, DE 19898 
302-992-6704 
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MATERIAL IDENTIFICATION 

NUMBER 
NAME 

1086CR 
p-Nltrotoluene 

GEtADE : Flaked. Cast Solid, and Molten Technical 
CHEMICAL FAMILY . : Aromatic Nitro 
TRADE NAMES AND SYNONYMS : 

PNT 
Paranitrotoluol 
4-Methylnitrobenzene 

CAS NAME : Benzene, l-methyl-4-nitro 
CAS NUMBER : 99-99-0 
FORMULA : CH3C6H4N02 
HANUFACTDRER/DISTRIBtnOR: E.I. du Pont de Nemours & Co., Inc. 

1007 Market Street 
Wilmington, DE 19898 

PRODUCT INFORMATION PHONE : 1-(800)441-7515 
TRANSPORTATION EHERGENCY PHONE : 1-(800)424-9300 
MEDICAL EMERGENCY PHONE : I-(800)441-3637 

********AAAAAAAAAAA*AAAAA***************************************A********* 

COMPONENTS 

Mate r i a l CAS Ntmiber % 

p-Nitrotoluene 99-99-0 99.5 
AAAAAAAAAAAAAAA'AAAAAAAA*********************AAAAA************************* 

PHYSICAL DATA 

Boiling Point 
Vapor Density 
Melting Point 
Evaporation Rate 
Solubility in Water 
Odor 
Form 
Color 
Specific Gravity 
Vapor Pressure 

pH Infomation 
Appearance 

238 deg C at 760 tmn Hg. (460 F) 
4.7 (Air - 1.0) 
52 deg C (125 F) 
_< 1 
0.04 WT % at 30 deg C 
Aromatic nitro 
Solid or molten 
Ligh^ yellow 
1.139 at 55 deg C 
5 mnHg @ 85 C 
40 mnHg @ 136 C 

: 6.6 (water extract) 
: Flakes; crystalline solid; oily 
liquid 

*******•*••* AAAAAA*A*A-*AAA**"*AA*******A**A* ********************************** 

HAZARDOUS REACTIVITY 

Incompatibility : Incompatible with strong oxidizers, sulfuric acid, 
or reducing agents. 

Decomposition : See Instability. Releases hazardotis oxide of 
nitrogen gases. 

Polymerization : Polymerization will not occur. 
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(HAZARDOUS REACTIVITY - CONTINUED) 

Instability : Stable at normal temperatures and 
conditions of storage. Decomposes slowly at 200 C (392 F). 
Temperatures abo-ve 220 C (428 F) are normally required to 
Initiate rapid exothermic decomposition but foreign matter 
may lower the decomposition temperature substantially. 

AAAAAAA*AAAAAA****A****AAAAAAAA********A****AA*AAAA*****************AAA*** 

FIRE AND EXPLOSION DATA 

Flash Point : 106 deg C 
Method : SFCK: 

Flammable Limits in Air, % by Vol. 
LEL : 1.6 
UEL : Not determined 

Autoignition Temperature : 390 deg C 
Autodecomposition Temp: 200 C. (See Instability) 

FIRE AND EXPLOSION HAZARDS 

OSHA Class III B Combustible Liquid. H ^ decompose 
exothermically at high temperatures. 

EXTINGUISHING MEDIA 

Small fires: Dry chemical or carbon dioxide (C02) 
Large fires: Water spray, fog. or foam 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Evacuate area. Stay upwind; avoid smoke and fumes. Use 
water spray to cool tanks and reduce vapors. If smoke and 
fumes cannot be avoided, wear chemical-proof suit with hood 
and breathing air supply. Fight fire from maximum distance. 
Use care when approaching advanced or massive fire. 
Product may decompose from heat and rupture container. 

AAA AAA AA*A***A***A********** *'***•************************************* ***••*• 

HEALTH HAZARD INFORMATION 

Hansful if inhaled or absorbed through skin; reduced blood's 
oxygen carrying capacity. Symptoms may be delayed. 

Inhalation 1-hotir ALC: >41 ppm in rats 
Skin absorption ALD: >200 mg/kg in rabbits 
Oral ID50: 2144 mg/kg in rats 

Toxic effects described in animals from short exposures 
include methemoglobinemia, anemia, and nonspecific effects 
such as weight loss and and irritation. Tests for mutagenic 
acti-vit:y in bacterial or mammalian cell cultures have been 
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(HEALTH HAZARD INFORHATION - CONTINUED) 

inconclusive, with positive results in some studies, and 
negative results in others. 

Human health effects of overexposure may initially include: 
reduction of the blood's oxygen carrying capacity with 
cyanosis (bluish discoloration), weakness, or shortness of 
breath by formation of methemoglobin; abnormal blood forming 
system function with anemia; or red blood cell destruction. 
There are no reportjs of human sensitization. Individuals 
with preexisting diseases of the cardiovascular system or 
bone marrow may have increases susceptibility to the 
toxicity of excessi-va exposures. 

Carcinogenicity 

None of die components in this chemical is listed by 
lARC, NTF, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for p-Nitrotoluene 

TLV • (ACGIH) : See Below 
PEL (OSHA) : See Below 

• TLV is a registered trademark. 

Other Applicable Exposure Limits: 

OSHA 8-hour Time Weighted Average (TWA) - 5 ppm or 30 mg/m3, 
ACGIH "TLV"-TWA - 2 ppm or 11 mg/m3 for all isomers of 
Nitrotoluene. Both limits have "SKIN" notation indicating 
that liquid and vapor are capable of penetrating skin and 
mucous membrane. Control of vapor inhalation alone may not 
be sufficient to prevent absorption of an excessive dose. 

Safety Precautions 

Avoid breathing vapors or mist. Avoid contact xdLth eyes. A-void 
contact with skin. Avoid contact with clothing. Wash dioroughly 
after handling. 

-AAAAAAAA**"A*AAA******-***iAAAA**AA*****A***********A**************A******** 

FIRST AID 

If inhaled, remove to fresh air. If not breathing, give 
airtiflcial respiration, preferably mouth-to-mouth. If 
breathing is difflctilt, give oxygen. Call a physican. 

In case of contact, immediately flush eyes or skin with 
plenty of water for at least 15 minutes while reno-ving 
contam-lnated clothing and shoes. Call a physician. Wash 
clotdiing before reuse and destroy contaminated shoes. 
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(FIRST AID - CONTINUED) 

If swallowed, induce vomiting inmediately by giving two 
glasses of water and sticking finger dotm throat. Call a 
physician. Never give anything by mouth to an tmconscious 
person. 

NOTE TO PHYSICIAN: Absorption of this product into the body 
leads to the formation of methemoglobin which, in sufficient 
concentration, causes cyanosis. In case of skin absorption, 
symptoms may be delayed. Since reversion of methemoglobin 
to hemoglobin occurs spontaneously after termination of 
exposure, moderate degrees of cyanosis need be treated only 
by stxpportive laeasures such as bed rest and oi^gen 
inhalation. Thorough cleansing of the entire contaminated 
area of the body incltiding scalp and nails is of utmost 
Importance. If cyanosis is severe, intravenous injection of 
methylene blue, 1 mg/kg of body weight, may be of value. 
Cyanocobalamin (Vitamin B-12), 1 mg intramuscularly, will 
speed recovery. Intravenous fluids and blood transfusions 
may be indicated in very severe exposures. 

AA*A*AA*****AA**AA******AAAAAA*AAA*-A*********AA*****A****************AAAAA 

PROTECTION INFORHATION 

(generally Applicable Control Heasures and Procedures 

Good general ventilation should be provided to keep vapor 
concentrations below exposure limits. 

personal Protective Equipment 

Eye/Face : Co-verall chemical splash goggles. Safety 
glasses (side shield pref.); full-length face 
shield 

Respirator : Air supplied respirator, with hood and 
chemical-proof suit if direct exposure likely. 

Additional : Protective footwear, hard hat w/brim. but^l 
rubber pants, jacket, apron 

Protective Gloves : Neoprene for routine work. Butyl nibber for 
liquid contract 

A AAAAAAA AAAAA**** AA**A*A***AAA***AA**A-A-**************AAA*****AA***A**A**-*-*-

DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Re-view FIRE AND EXPLOSION HAZARDS and SAFETY RiECAUTIQNS 
before proceeding with clean tip. Use appropriate PERSONAL 
PROTECTIVE EQUIPHENT during clean up. 
Evacuate area and keep upwind of spill. Contain spill with 
sand or eartii dam, allow to freeze and transfer to a covered 
metal container for disposal. Flush area with detergent and 
water. Wear appropriate protective equipment. Comply with 
Federal, State, and local regulations on reporting releases. 
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(DISPOSAL INFORHATION - CONTINUED) 

Waste Disposal 

Comply w/Fed., St. & Ioe. reg. If approved may be 
incinerated, sent to an approved hazardous material 
disposal area, or transferred to a disposal contractor. 
Very dilute solutions are biodegradable by specially 
acclimated bacteria. 

**A**A*AAAAAAA************************AAAAAA****************-************** 

SHIPPING INFORHATION 

DOT 
Proper Shipping Name 

Nitrotoluene* 
Hazard Class 
UN/NA No. 

: ORH-E 
: 1664 

Special Information : •Not regtilated by DOT in containers of Ies 
s than 1000 lbs. 

DOT/IHO 
Proper Shipping Name 

Nitrotoluenes 
Hazard Class 
UN No. 
DOT/mO Label 

Poison B, 6.1 
1664 
Poison 

Special Information : Flash Point: 106 C (223 F) 

Reportable (̂ lantity : 1000 lbs. 
Shipping Containers 

Tank cars, tank trucks, drums 
******A*AAAA*AA**-**A*****AAAAAAA********************AAAAAAAAAAA***A******* 

STORAGE CONDITIONS 

Store in well ventilated area. Keep container tightly closed. 
Store in a dry area away from heat, sparks, and flame. 
Handle in a manner to prevent human contact. 

* A A A A**'**-******** A A A * * *************-*****•********* A A A A A A A A A A A * A * * * ****••*"*•*•*•• 

ADDITIONAL INFORHATION AND REFERENCES 

For ftirther infomation, see Du Pont "p-Nitrotoluene, 
Technical" Data Sheet. 

TSCA Inventory Stratus: Reported/Included 

NPCA-HMIS RATINGS NFPA RATINGS 

Health (Acute) 2 
Flammability 1 
Reacti-vity 1 
Personal Protection 

Health 3 
Flammability 1 
Reactivity 0 
Unusual Hazards 
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(ADDITIONAL INFORHATION AND REFERENCES - CONTINUED) 

Personal Protection Rating to 
be supplied by user depending 
on use conditions. 

*A*AA***AAAAAA**AA*AAA*************************A***A********************** 

The data in this Haterlal Safety Data Sheet relates only to the 
specific aaterial designated herein and does not relate to use in 
combination with any other inaterial or in any process. 

Date of latest Revision : 87/06/23 
Responsibility for MSDS : J. C. Watts 

Chestnut Run Site, C&P Dept. 
Wilmington, DE 19898 
302-999-4946 
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MATERIAL IDENTIFICATION 

NUMBER 
NAME 

1076CR 
2-Chloro-4-Nitrotoluene 

GRADE : Technical 
CHEMICAL FAMILY : Aromatic 
TRADE NAMES AND SYNONYMS : 

p-Nitro-o-chlorotoluene 

CAS NAME 
CAS NUMBER 
FORMULA 
TSCA INVENTORY STATUS 
NPCA-HMIS RATING 

Benzene, 2-chloro-l-methyl-4-nltro 
121-86-8 
C1C6H3(N02)CH3 
R e p o r t e d / I n c l u d e d 
H e a l t h : 2 Flammabi l i ty : I R e a c t i v i t y : 0 
P e r s o n a l Protectr ion r a t i n g t o be s u p p l i e d by 

u s e r depending on tise c o n d i t i o n s . 
MANUFACTURER/DISTRIBUTOR.: E . I . du Pont de Nemours & Co . , I n c . 

1007 Market S t r e e t 
Wilmington. DE 19898 

HIODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

*******AAAAAAA*AAAAA*********AAA**************************A*************** 
COMPONENTS 

1-(800)441-7515 
1-(800)424-9300 
1-(800)441-3637 

Material CAS Number % 

2-Chloro-4-Nitrotolviene 121-86-8 93 
2,6-Dichloro-4-Nitrotoluene 7149-69-1 4 
p-Nitrotoluene 99-99-0 3 
A*AA*AAAA AAAAAAA A AAAAAAA A A***AAAAAAAAA*A***A*******************"*********** 

PHYSICAL DATA 

Boiling Point 
Melting Point 
Evaporation Rate 
Solubility in Water 
Odor 
Form 
Color 
Specific Gravttry 

260 deg C at 760 nm Hg. (500 F) 
57 to 60 deg C 135-140 F 
<1 
0.17 WT % at 20 deg C 
Sweet, pungent 
Crystalline 
Medium to dark brown 
1.27 at 70 deg C 

Vapor Pressure: 0.016 mnHg @ 25 C (77 F) 
0.044 mmHg @ 38 C (100 F) 

Vapor Density: Not determined 
pH Infornation: 7.3 (water extract) 
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HAZARDOUS REACTIVITY 

Instability : Stable at nomal temperatures and conditions of 
storage. 

Incompatibility : None reasonably foreseeable. 
Pol3niierlzation : Polymerization will not occur. 
Decomposition: Will occur at tenperatures above 260 C (500 
F), releasing hazardous nitrogen oxide and hydrochloric acid 
gases. Acidic conditions, and/or contamination by foreign 
materials, will substantially lower tills decomposition 
temperature. 

AAAAAAAAAAAAAA*-*********AAAAAAA******************************************* 

FIRE AND EXPLOSION DATA 

Flash Point : 133 deg C 
Metiiod : SFCC 

Flammable Limits in Air, % by Vol. 
LEL : Not available. 
UEL : Not available. 

Autoignition Temperature : Not available. 
Autodecomposition Temp: >260 C (see "Decomposition) 

FIRE AND EXPLOSION HAZARDS 

OSHA Class III B Combustible matrerial. 

EXTINGUISHING HEDIA 

Small fires: Dry chemical, carbon dioxide (C02) 
Large fires: Water spray, fog, or foam 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Evacuate personnel to a safe area. Keep personnel removed fit upwind of 
fire. Wear self-contained breatiiing apparatus. C^ol tank/container 
with water spray. 
Use caution approaching an advanced or massive fire. 
Product nay decompose at high temperatures and rupture 
container. 

****»***A****AA***AAA*******A**AAAAAA*AA*****************"****A****A******* 

HEALTH HAZARD INFORHATION 

Harmful if inhaled or absorbed through skin; reduces blood's 
oxygen carrying capacity. Symptoms may be delayed. Causes 
skin and eye irritation. 

Oral LDSO: 1499 mg/kg in rats 
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(HEALTH HAZARD INFORMATION - CONTINUED) 

The eompotmd is an eye Irritant and is a slight skin 
irrit£Uit. 

Human health effects of overexposure may initially include: 
reduction of the blood's ojcygen carrying capacity with 
cyanosis (bluish discoloration), weakness, or shortness of 
breath by formation of methenoglobln; abnomal blood forming 
system fimction with .anemia; or red blood cell destructd.on. 
Skin permeation ean occur in amotmts capable of producing 
the effects of systemic toxicity. There are no reports of 
human sensitization. Individuals with preexisting diseases 
of the cardiovascular system or bone marrow may have 
increased stiseeptibillty to the toxicity of excessive 
exposures. 

Carcinogenicity 

None of the componentrs in this chemical is listed by 
lARC. NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for 2-C;hloro-4-Nitrotoltiene 

TLV •• (ACGIH) : None Established 
PEL (OSHA) : None Established 

Other Applicable Exposure Limits: 

Exposure Limits for p-Nitrotoluene 

AEL • (DuPont): None Established 
TLV •• (ACGIH) : 2 ppm, 11 mg/m3, skin 
PEL (OSHA) : 5 ppm. 30 mg/t!i3, skin 

• AEL is DuPont's Acceptable Exposure Limit. 
•• TLV is a registered trademark. 

Safety Precautions 

Avoid breathing vapors or mist. Avoid contact with eyes. Avoid 
con-tact with skin. Avoid contract with clothing. Avoid breathing 
dtist. Wash thoroughly after handling. 

**** AAA AAAAAAA A* AAA A****A***-4r*-A'A*******AAAAAAAAAAAAAA*A*A*AAAA****A****'*** 

FIRST AID 

If inhaled: Remo-ve to fresh air. If not breathing, give 
artificial respiration, preferably mouth-to-mouth. If 
breathing is difficult, give oxygen. Call a physician. 

In case of contact: Immediately flush eyes or skin with 
plentry of water for at least 15 minutes while removing 
contaminated dotting and shoes. Call a physician. Wash 
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(FIRST AID - CONTINUED) 

clothing before retise and destroy contaminated shoes. 

If swallowed: Induce -vomiting immediatealy by giving 2 
glasses of water and sticking finger down throat. Call a 
physician. Never give anything by mouth to an unconscious 
person. 

Note to Physician: Absorption of this product into the body 
leads to the formation of methemoglobin which, in sufficient 
concentration, causes cyanosis. In ease of skin absorption, 
symptoms may be delayed. Since reversion of methemoblogin 
to hemoglobin occurs spontaneously after termination of 
expostjre, moderate degrees of cyanosis need be treated only 
by stq>portive measures such as bed rest and oxygen 
inhalation. Thorough cleansing of the entire contaminated 
area of the body including scalp and T,n<l»i is of utmost 
importance. If cyanosis is severe. Intravenous injection of 
methylene blue, 1 mg/kg body wei^t, may be of value. 
Cyanocobalamin (Vitamin B-12), 1 mg intramuscularly, will 
speed recovery. Intravenous fluids and blood transfusions 
may be indicated in -very se-vere exposures. 

AAA**AA*AAAAAA*********AAAA*********AA*********A*******A*A***************A 

PROTECTION INFORMATION 

Genera l ly Appl icab le Con t ro l Heasures and Procedures 

Good generail v e n t i l a t i o n shou ld be provided to minimize 
p e r s o n a l c o n t a c t . 

Pe rsona l Protect l-ve Equipment 

Eye/Face : C o v e r a l l chemical sp l a sh goggles . Safetry 
glassed (s ide sh ie lds) ; fu l l - length face sh ie ld 

Respirator : (w/chemical-proof stilt w/hood) i f d i r e c t 
exposure i s l i ke ly . 

Additional : Pro tec t ive footwear. Pants, j acke t , and apron 
Protective Gloves : Butyl rtibber gaimtlet gloves 

*****AAAAAAAAAA***AA***AAAAA****A***************A*AAAAAAAAAAA***AAAA*A**A* 

DISPOSAL INFORMATION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPHENT during clean up. 
Evacuate area and keep upwind of spill. Contain spill with 
sand or earth dam. Allow to freeze or soak tip with sand or 
earth and transfer to a covered metal eontainer for 
disposal. Flush area with detergent and water. Comply with 
Federal, State, and local regtilatlons on reporting releases. 
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(DISPOSAL INFORHATION r CONTINUED) 

Waste Disposal 

Comply w/Fed., State & local reg. If approved may be 
incinerated, sent to an approved hazardous material 
disposal area, or transferred to a licensed disposal 
contrractor. Dilute solutions are biodegradeabis by 
specially acclimated bacteria. 

AAAAAAA****AAAA****A*A*************************************AAA************ 

SHIPPING INFORHATION 

DOT 
Proper Shipping Name : 

RQ Hazardotis Substance*, Liqtiid. N.O.S. (contains 
p-Nitrotoluene) 

Hazard Class : ORH-E 
UN/NA No. : 9188 

DOT/IMO 
Proper Shipping Name : 

Poisonous Solid. N.O.S. (2-<3iloro-4-Nitrotoluena) 
Hazard Class : Poison B. 6.1 
UN No. : 2811 
Special Information : IHO Label: Harmful - stow away from food 

stuffs 

Shipping Containers 
Tank cars, tank trucks 
REPORTABLE QUANTITY 1000 lb/4S4 kg 

AAAAAAAAA***A****AAAA**-*************A***A****AAA***************A********** 

STORAGE CONDITIONS 

Store in well ventilated area. Keep container tightly elosed. 
Store away from heat, sparks, and flame. Handle in a 
manner to prevent htmian contact. 

AAAAAA****AAAAAAAAA*AA**************»**AA*AAAAAA*******A'****************** 

ADDITIONAL INFORMATION AND REFERENCES 

•Regtilated as a hazardous material by DOT only when shipped 
in containers in excess of 1000 pounds each. 

Title III Classifications; 

Acute Health - Yes 
Chronic Health - Yes 
Fire Hazard - No 
Reactivity - No 
Pressure • No 

For further infomation, see Du Pont "2-Chloro-4-
Nitrotoluane, Technical" Data Sheet. 
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The data in this Haterlal Safety Datra Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 68/02/11 
Responsibility for HSDS : J. C. Watts 

Du Font Co., C&F Dept. 
Chestnut Rtm. Bldg. 709 
Wilmington. DE 19898 
302-999-4946 
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MATERIAL IDENTIFICATION 

NUMBER 
NAME 

: 04210430 
: THIONYL CHLORIDE 

CHEMICAL FAMILY : INORGANIC SULFUR COMPOUND 
TRADE NAMES AND SYNONYMS : 

SULFUR OXYCHLORIDE 
SULFUROUS OXYCHLORIDE 

CAS NUMBER : 7719-09-7 
FORHULA : SO C12 
HOLECULAR WEIGHT : 118.98 
HANUFACTURER/DISTRIBUTOR: OCCIDENTAL CHEMICAL CORPORATION 

INDUSTRIAL & SPECIALITY CHEMICALS DIV 
OCCIDENTAL CHEMICAL CENTER 
360 RAINBOW BOULEVARD SOUTH 
P. 0. BOX 728 
NIAGARA FALLS 
NEW YORK 14302 

PRODUCT INFORHATION PHONE : 1-716-286-3000 
TRANSPORTATION EHERGENCY PHONE : CHEMTREC: 1-800-424-9300 
MEDICAL EMERGENCY PHONE : 1-716-278-7021 

*******AA*************************************A*************AAAA********** 

COMPONENTS 

Material 

THIONYL CHLORIDE 
AAAAAAAA****************************************************************** 

PHYSICAL DATA 

Boiling Point 
Vapor Pressure 
Vapor Density 
Melting Point 
Solubility in Water 
Odor 
Fom 
Color 
Specific Gravity 

**AA**AAAAAAAAAAAAAA *************AAAAA*****A************************A**AAAA 

HAZARDOUS REACTIVITY 

CAS Number % 

7719-09-7 99 

77 deg C 
92 ma Hg at 20 deg C 
4.1 
-104.5 deg C 
DECOMPOSES 
VERY PUNGENT 
LIQUID 
COLORLESS TO PALE YELLOW 
1.63 

Instability 
Incompatib ility 

Decomposition 

Polymerization 

Stable. 
Incompatible with REACTS VIOLENTLY WITH STRONG 
ALKALIES. WATER. AND REDUCING AGENTS. CAN REACT WITH 
MAX OXYGEN CONTAINERS ORGANIC COMPOUN 
Decomposes with heat. Decomposes by reaction with 
ABCJVE (XmPOUNDS Hazardous gases/vapors produced are 
H CL, S02, CL2 
Polymerization wi l l not occur. 
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FIRE AND EXPLOSION DATA 

NOT FLAHHABLE 

FIRE AND EXPLOSION HAZARDIS 

Hazardous gases/vapors produced in fire are S02, CI.2 H CL 

EXTINGUISHING HEDIA 

Dry (3iemieal. (X}2. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Wear self-contained breathing apparatnis. Wear full protrecirive 
equipment. C!ool tank/container with water spray. 
PREVENT WATER FORH CONTACTING HATERIAL 

************************************************************************** 
HEALTH HAZARD INFORMATION 

EFFECIS OF OVEREXPOSURE: Thioi^l Oiloride is severly 
irritating and corrosive to the eyes, skin and respiratory 
tract. Repeatred exposure to vapor may cause chronic 
respiratory irritation. Significant overexposure to -vapors 
can cause delayed pulmonary edema. Direct contact with the 
liquid may cause severe dammage to the skin and eyes. 

In the presence of moisture thionyl chloride dacomposes 
into hydrogen chloride and sulfur dioxide which substances 
are toxic and constitute serious toxicity hazards. 

TOXICITY: Lethal dose by inhalation in cats is reported as 
17.5 ppm for 20 minutes. 

Carcinogenicity 

None of die components in trhis chemical is listed by 
lARC, NTP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for THIONYL (SILORIDE 

AEL • (DuPont): None Established 
TLV •* (ACGIH) : 1 ppm, 5 mg/m3 

(Ceiling) 
PEL (OSHA) : None Established 

• AEL is DuPont's Acceptable Exposure Limit. 
•• TLV is a registered trademark. 

Safety Precautions 
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(HEALTH HAZARD INFORMATION • CONTINUED) 

Do not breathe -vapor or mist. Do not get in eyes. Do not get on 
skin. Do not get on clothing. Wash thoroughly after handling. 

************************************************************************** 
FIRST AID 

INGESTION ^ 
FIRST AID HEASURES ' 

EYE CaSTkCI: Immediately flush eyes with a directed strream 
of water for at least IS minutes. Forcibly hold eyelids 
apart to ensure complete irrigation of all eye and lid 
tissue. GET IMMEDIATE MEDICAL ATTENTION, (kmtact lenses 
should not be worn when working with this chemical. 

SKIN CONTACT: Immediately flush contaminated skin with 
water and wash with soap and water. If large areas of the 
body are contaminated, remove clothing and Inmediately tise 
safety shower, flush exposed area with large amotmts of 
water for at le£ist 15 minutes. GET PROMPT MEDICAL ATTENTION 
IF IRRITATION OCCJURS. Discard contaminated clothing and 
shoes. 

INGESTION: If person is eonseious Immediately administer 
large quantities of water. DO NOT INDUCE VOMITING. GET 
MEDICAL ATTENTION. 

INHALATION: Hove the exposed person to fresh air at once. 
If breathing has stopped perform artificial respiration. 
Keep the affected person warm and at rest. GET HEDICAL 
ATENTION AS SOON AS POSSIBLE. 

*AAAAAAAA**AAA**************AA******************************************** 

PROTECTION INFORHATION 

Generally Applicable Control Heasures and Procedures 

Use only with adequate ventilation. Keep away from heat, sparks and 
flames. Keep eontainer in a cool place. Keep container in a dark 
place. Keep container tightly closed. Do not consume food, drink or 
tobacco in the areas where they may become contaminated with this 
naterial. 
Keep dry mtist be sealed to prevent entry of atomospheric 
moistrure. Hydrogen gas may be formed upon reaction of 
so cl, will, steel in mesure of moisture. 

Personal Protective Equipment 

Eye/Face : Safety Glasses. Face shield. Coverall chemical 
splash goggles, side shield Do not wear contact 
lenses.safety eye wear. 

Filter Respirator : Niosh/msha acid gas vapor respirator 
Additional : Isprevious coveralls & rubber gloves is 
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(PROTECTION INFORMATION - CONTINUED) 

stiggested 
Protective (iloves : rubber or neoprene 

* * A A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A * * * * * * * * * * * * * * * * * * * * * * * * * * A * * * * * * 

DISPOSAL INFORMATION 

Spill, Leak, or Release ̂  

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean tip; Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 

ENVIRONMENTAL FR0T£C;TI0N 

PROCEDURE IN CASE OF SPILL OR RELEASE: Obtain full 
protective equipment and self-contained breathing apparatus. 
Contain release or spill by dike to prevent flow to sewers 
or streams. Ptmtp into marked containers for reelamatrion 
or disposal. Soak up small spills with absorbent material. 
Scoop and sweep up the spilled produet and place in marked 
disposal containers. If possible, clean up spill area on a 
dry basis and then flush with plenty of water. 

Waste Disposal 

WASTE DISPOSAL HETHOD: 

Drown by feeding slowly into large voltmie of water in 
retention area, adjtist ph with caustic before disposal; or 
incinerate in equipment designed to handle hydrogen chloride 
and sulftir dioxide as combustion products. 

AAAAAAAAAAA*************************************************************** 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name : 

THIONYL CHLORIDE 
Hazard Class : Corrosi-ve 
UN/NA No. : UN 1836 
DOT Label(s) : Corrosive, poision. 

AAAAAAAAA**AAA*****A**********A*************************AA****AA********** 

STORAGE CONDITIONS 

Store in cool place. Store in dark place. Keep container tightly 
elosed. 
Keep dry 

Container must be sealed to prevent entry of 
Atomospheric moisture. 

Storage tanks should be diked to hold 110% of tank volume. 
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ADDITIONAL INFORMATION AND REFERENCES 

The above Information is based on a HSDS issued by 
Occidental Oiemical Corporation • April, 1986. 

Follow standard plant procedures and safety rules for first 
aid and personnel protective equipment when handling this 
material. "̂  , 

************AA************************************************************* 

The data in this Haterlal Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination witii any other material or in axxy process. 

Date of latest Revision : 88/03/14 
Responsibility for HSDS : HSDS COORDINATOR 

E. I. DuPONT - CHAMBERS WORKS 
C & F 
609-540-3039 
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MATERIAL IDENTIFICATION 

NUMBER : E0000153 
NAME : C h l o r a l 

CHEMICIAL PaillLY : C h l o r i n a t e d a l i p h a t i c Aldehydes 
TRADE NAMES AND SYNONYMS : 

T r i c h l o s o a c e t a l d e h y d e 

CAS NAME : 2 . 2 . 2 - T r i c h I o r o e t h a n a l 
CAS NUMBm : 75 -87-6 
FORMULA : CC13-CH0 
MOLECnJLARVEKnn' : 1 4 7 . 4 
MANUFACnaER/DISTRIBUTOR: L o b e l CSiemical Coinpany 

100 C h u r c h S t r e e t 
New Y o r k , N e w Y o r k 1 0 0 0 7 

PRODUCT INFORMATION PHONE : 1-800-441-7515 
TRANSPORTATION EMERGENCY PHONE : CaJEMFREC: 1-800-424-9300 
MEDICAL EfcOGENCY PHONE : 4 - 8 0 0 - 4 4 1 - 3 6 3 7 

CGMPONENTS 

M a t e r i a l 

2 , 2 . 2 . - T r i c h l o r o e t h a n a l 
2 ,2 -D i c h l o r o e t h a n a l 
2 , 2 . 3 - T r i c h l O T o b u t a n a l 
W a t e r 
HCL 
(Thlorof onn 
Carbon T e t r a c h l o r i d e 

CAS Number 

7 5 - 8 7 - 6 

6 7 - 6 6 - 3 
5 6 - 2 3 - 5 

« 

9 9 . 3 
0 . 3 
0 . 1 
0 . 1 

0 . 2 5 
0 .20 
0 .10 

PHYSICAL DATA 

B o i l i n g P o i n t 
Vapor P r e s s u r e 
Vapor D e a s i t y 
% V o l a t i i e s 
Solubility in Water 
Odor 
Form 
Color 
Specific Gravity 

94 deg C 101.3 kPa 
40 am Hg at 20 deg C 
5.1 (Air - 1.0) 
100 WT ft 
73.6 WT ft aei.fi degP 
Very acrid 
Oily Liquid 
Colorless (15 Hazemmaz.) 
1.516 at 20 deg C 

Melting Point: -60 degC (approximate) 

( 

HAZARDOUS REACTIVITY 

I n s t a b i l i t y : S t a b l e . 
I n c o m p a t i b i l i t y : None r e a s o n a b l y f o r e s e e a b l e . 
Decomposes w i t h h e a t and a g i n g . 

C h l o r a l , a l t h o u g h s t a b i l i z e d , should no t be s t o r e d l o n g e r 
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(HAZARDOUS REACTIVITY - CONTINUED) 

than 60 dmys as the material may polymerize on agiag. 
•. i - i • '.' 

FIRE AND EXPLOSION DATA 

Flash Poaat : 75 deg C 
Method. : Closed cup 

Flamnable Limits ia Air, ft by Vol. 
LEL : 20% 
\m. : 55% 

Autodeconposition Temperature : 440 deg C 

FIRE AND EXPLOSION HAZARDS 

Combustible. Hazardous gases produced in fire are Chloroform. CO, 
C0C12 (Phosgene). HCl 
(̂ iloral aad it's hydrate react wi th metal to form hydrogen 
gas . 

EXTINQfUISHISG MEDIA 

Water. Water Spray. Water Fog. Chemical Foam. Dry Chemical. C02. 

SPECIAL PIRE FlCfflTING INSTRUCTIONS 

Evacuate personnel to a safe area. Keep personnel removed & upwind of 
fire. Wear self-contained breathing apparatus. Wear full protective 
equipment (eye. body, respiratory). Use -water spray. 

HEALTH HAZARD INFORMATION 

Principle Health Hazard: HIGHLY TOXIC BY INHALATION; also 
sedative, narcotic, abuse may lead to habituation or 
addiction. 
SEVERE SKIN IRRITANT: Human contact allergen. 
Overexposure produces pulmonary edema, shortness of bre 
and weakness. 

Toxicity Information: 
Inhalation rat LCSO (4hr.) 73 ppm 
Oral rat LDSO 480-725 mg/kg 
Dermal guinea pig LDSO >1000 mg/kg 
Severe skin irritant 
Mortality produced in 6 of 10 rats exposed ten times. 
6 hour/day to 13 ppm by inhalation 
Mutagenic in Ames assay 

Carcinogenicity 

The following components are listed by lARC, NTP. or OSHA 
'as carcinogens. 

ABOOOOl 18078/2 
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(HEALTH HAZARD INFORMATION - C:ONTINUED) 

Chemical lARC NTP OSHA 

Chloroform . x z z 
Carbon Tetrachloride z z z 

DuPont controls the following chemicals as potential carcinogens : 
Chlorofa-rm . Carbon Tetrachloride . 

Exposure Limits for Chloral 

AEL * (DuPont): See Below 
TLV •• (ACX5IH) : See Below 
PEL (OSHA) : See Below 
WEEL (AIHA) : None Established 

* AEL is DuPont's Acceptable Exposure Limit. 
*• TLV ts a registered trademark. 

Other Applicable Exposure Limits: 

AEL (DsPONT) 10 ppb for Chloral. 5 ppm for Carbon 
tetrachloride. 10 ppm for Chloroform 

•TLV (ACGIH) 5 ppm for Carbon Tetrachloride. 10 ppm for 
Chloroform 

PEL (OSHA) 10 ppm for Carbon Tetrachloride, ceiling SO ppm 
for Chloroform 

Safety Precautions 

Do not breathe vapor or mist. Do not get in eyes. Do not get on 
skin. Do not get on clothing. Wash thoroughly after handling. Wash 
clothing after use. 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration, preferably mouth-to-mouth. If breathing is difficult, 
give oxygen. Call a physician. 

SKIN CONTACT 
Call a physician. In case of contact, inmediately flush skin with 
plenty of water for at least IS minutes while removing contaminated 
clothing and shoes. Wash clothing before reuse. 

EYE CONTACT 
In case of contact, imnediately flush eyes with plenty of water for 
at least IS minutes. Call a physician. 

INGESTION 
If swallowed, induce vomiting imaaediately by giving two glasses of 
water aad sticking finger down throat. Never give anything by month 
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(FIRST AID - CONTINUED) 

to jin nsconscious person. Call a physician. 

PROTECTION IN1B8MATI0N 

Generaiay.^plicable Control Measures and Procedures 

Use « -t«cally enclosed system. Use only with adequate ventilation. 
Keep :M»7 from heat, sparks aad flames. Keep container in a cool 
place.. Keep container in a dark place. Keep container tightly 
closed.. 
Keep ina dry. well ventilated, cool area. 

Personal Prottective Equipment 

Eye/Face : Safety Glasses. Face shield. 
Respirator : Air supplied respirato-r. 
Protective Cloves : Neoprene gloves and apron 

DISPOSAL INFCWATION 

Aquatic Toxicity : Not Available 

Spill. Leal, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Evacuate personnel, thoroughly ventilate area, use self-contained 
breathing apparatus. Remove source of heat, sparks, flame, impact. 
friction or electricity. Keep upwind of leak - evacuate until gas 
has dispersed. Dike spill. Prevent liquid from entering sewers. 
waterways or low areas. Soak up with sa-wdust. sand, oil dry or 
other absorbent material. Neutralize with soda ash 
Shovel or scoop up. Control access to area and remove 
sources of heat or impact. 
Superfund Reportable Discharge - 1 pound 

Waste Disposal 

Cleaned-up material is a RCRA Hazardous Waste. Treatment, storage, 
transportation aad disposal must be in accordance with applicable 
Federal, State, and Local regulations. Recover nonusable free 
liquid and/or contaminated -water. and dispose of in an approved and 
permitted biological treatment system or an approved aad permitted 
deepwell. Remove nonusable solid material and/or contaminated soil. 
for disposal in as approved and permitted landfill. Do not burn. Do 
not flash to surface -water or sanitary sewer system. 
Comply with applicable Federal, State, aad Local regulations 

ABOOOO 118078/4 



.26-Apr-88 Page 5 
DuPont Material Safety Data Sheet MSDS No: £0000153 

SHIPPING rNFQKMATION 
' > • " . • " . • • .' . 

DOT 
Proper Shipping Name : 

Poisonous Liquid. N.O.S. 
Hazard Class : Poison B 
UN/NA No. : UN 2810 
DOTLabel(a) : Poison 
Spexial Information : See ''AIX>1TI(»IAL INFORMATION AND REFERENCES 

' Section 
D(3T Placard : Poison 
Freight Class : Surface Only 

DOT/ IMO 
Proper Shipping Name 

Chloral. Anhydrous. Inhabited 
Hazard Class : 6.1 
UN Nd. : UN 2075 
DOT/IMO Label : Poison 
Special Information : Cargo vessel (l) passenger vessel (5) 
Packaging Croup : II 

STORAGE CONDITIONS 

Store in well ventilated area. Store in cool place. Store in dark 
place. Keep container tightly closed. Providie storage with automatic 
extinguishing system. 

ADDITIONAL INFORMATION AND REFERENCES 

SHIPPINC INFORMATKJN 
Special Information: CAN NOT BE SHIPPED BY AIR 

(Toxic by inhalation) 
Packaging 173.345 & 173.346 in49 CFR 

The data ia this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision : 87/10/31 
Person Responsible for MSDS : R.E. Yule 

DuPont Company- Ag Prod. Dept. 
Experimental Station.Bldg. 308 
Wilmington, Delaware 19898 
302-695-7987 

ABOOOO 118078/5 



3e-Nov-87 
Ou Pont naterial Safety Data Sheet 

Page 1 

MATERIAL IDENTIFICATION 

NUKSER 
NAME 

> 80000134 
' Hydrogen Chloride. Anhydrous 

CHEMICAL FAniLY t Mineral Acid 
TRADE NAHES ANO SYNONYHS : 

Anhydrous Hydrochloric Acid 

CAS NAME : Hydrochloric Acid 
CAS NUMBER i 7847-01-1 
FORMULA -. HCl 
MANUFACTURER/DISTRIBUTOR : E.I. du Pont de Nenours & Co., Ine. 

1007 Market Street 
Ullnington, DE 19898 

PRODUCT INFORMATION PHONE > l-(800)441-7515 
TRANSPORTATION EMERSENCY PHONE ' l-(800 )4Z4-g300 
MEDICAL EMERGENCY PHONE ' t-<800)441-3637 

COMPONENTS 

Material 

Hydrogen Chloride 

PHYSICAL DATA 

Botllna Point 
Vapor Denalty 
Melting Point 
Evaporation Rate 
Solubility in Uaiar 
Odor 
Forn 
Color 
Specific Gravity 
Appearance 
Uapor Preaaure 

pH Infornation 

HAZARDOUS REACTIUtTY 

CAS Nunfaer 

7647-01-1 

: -BS.l deg C at 760 m Hg. (-121 F> 
'• 1.3 (Air - 1.0> 
s -lis deg C (-175 F) 
• -> 1 
1 42 UT I at 20 deg C 
: Sharp 
> Liquid 
s Colorless 
' l.S 
> C l a a r ^ funlng 
•' 60E pal, 31,333 muHg 0 25 C (77 F> 
874 pal, 45.186 nnHg • 38 C (100 F) 

> <l.e (In aqueous aolutlen) 

Instability > Stable 

X 

100 

Inconpatlblllty * Very corrosive when wei. Naacta with 
alkalis, nany orcanie ftaterlals, and oxidizing agents. 

Deconposltlen : Contact ulth nost neiala, in iha preacnee 
of ttater, releases flannable hydrogen gas: reaction with 
oxidizing agents releaaea chlorine gas. Inpreper atorage nay 
foulId high preasurea and result in the release ef HCl 
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(HAZARDOUS REACTIVITY - CONTINUED > 

vapors. 

P o l y n t r t a a i i o n •• Polynerlsatlon will not occur. 

FIRE ANO EXPiaSION DATA 

Flash Point : Ulll not bum 
Flamnable Linlts In Air, X by Vol. 

LEL * Not applicable 
UEL : Not applicable 

Autoignition Tenperature : Not applicable 
Autodeconpoaitlon Tenperature < Not applicable 

FIRE ANO EXPLOSION HAZARDS 

Hydrogen chloride dissolves readily in water and will then 
aitaefc nest neiala io evolve potentially explosive hydrogen 
gas. 

EXTINGUISHING MEDIA 

Snail flre> Dry chenleal or C02. 
Large flre> Water apray or fog. Cool tanks with water fron 
naxinun distance until well after fire Is out. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Evacuate area. Stay upwind. Wear full proiactlve equipnent 
with breathing air supply-hydrogen chloride vapors ore 
heavier than air and settle rapidly io ground. Use water 
spray or fog to knock down vapors. Oo noi apply water 
directly io leak. Cool containers with water aprsy. 
Run-off water should be neutralized with sods aah, 
line, etc. 

HEALTH HAZARD INFORMATION 

Causes skin and eye burna. Hamful if Inhaled: axirBnely 
irriiailng to noae, throat, and lungs. 

Inhalation I hour LC50: 3,124 ppn In rata. 

The conpound la corrosive io skin and syea. Texle effecia 
described in anlnals fron exposure by Inhalation Include 
respiratory irrliailen, and corrosion ef nueoaal surfaces. 
Tasia In anlnals denonsirate ne carcinogenic activity. 
Teats In bacterial and nannallan cell cultures denonsirate 
ne nuiaoenlc activity. Testa In becterlel end nannallan 
cell cultures denonairaie no Rui^enlc activity. 
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(HEALTH HAZARD INFORHATION - CONTINUED ) 

Hunan hoslth effects of overexposure nay initially include^ 
akin Irritation with discenrort or rash: eye Irritation with 
dlsconfsri, tearing, or blurring of vision; and irrliaiion 
of tiie lopper respiratory passages. Higher exposures nay lead 
io these effects: akin burns or ulceration; eye corrosion 
with csrneal or conjunctival ulceration: and corrosion of 
nucosal surfaces with tenporory lung irritation effects with 
cough, tUsconfori, difficult breathing, or shortness of 
breath, or corrosion of the upper gastrointestinal tract; 
denial erosion, and fatality fron gross overexposure. 
Significant skin perneatlon ond sysienle toxicity after 
contact appears unlikely. There are no reporia of hunan 
aensiiizailon. 

Carcinsgenleiiy 

None of the eonponenis in this chenlesl is listed by 
I ARC, NTP, or OSHA as a carcinogen. 

Exposure Linlis for Hydrogen Chloride, Anhydrous 

AEL • (DuPont): See below 
TLV •• (ACGIH) : See below 
PEL (OSHA) t See below 

• AEL is DuPont's Acceptable Exposure Llnlt. 
** TLV Is a registered iradenark. 

The OSHA B-hour Tine Ueighied Averege (TUA) and ACGIH 
TLV-TUA • 5 ppn, 7 ng/n3. These are else the celling linlis. 
The Ou Pont AEL 15 nlnute TUA la 5 ppn. 

Safety Precautions 

Oo not get in eyes. Do noi get on akin. Oo noi get en clothing. 
Do net breathe vapor. Wash thoroughly after handling. 

FIRST AID 

ir inhaled: Renove te freah elr innediately. Cell « 
physician. If noi breathing, give artificial respiration, 
preferably nouih-io-nouih. If breathing Is difficult, give 
oxygen. 

In eeae of contact: Innediately flush eyes or ektn with 
plenty of ueier for 15 ninutes while renovlng eonienlnaied 
clothing and shoes. Call e physician. Uash clothing before 
reuse. 

Zf SMellouedi Oo noi Induce wenlilng. Give large quantities 
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(FIRST AID - CONTINUED ) 

of water. Call a physician Innediately. Never give anything 
by nouth io an unconscious person. 

PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Use only in elosed systens with ventilation adequate ie 
keep air concentrations below exposure Units. 

Personal Protective Equipnent 

Have available and wear as appropriate for exposure 
eonditions when hendllng containers or operating equipnent 
containing anhydrous hydrogen chloride: Chenleal splash 
oogglea: full-length face shield/splash goggle confolnailon: 
Neoprene gauntlet gloves, boots, end opront hard hat with 
brin: acid resistant long sleeve clothing such as Nonex(R) 
or wool, (do net wear cotton or porous clothing which nay 
absorb HCl vapors); Neoprene rubber, or plastic coated 
febrle, positive pressure acid suit with hood and OSHA 
pernissible air supplied respiratory protection. 

A self-eonieined air escape nesk (3-5 ninuie capacity) is 
advised anyilne entering a location where there nay be an 
unexcepied HCl vapor release which would block exit. 

Have OSHA pernissible air supplied respirator er 
self-contained breathing apparatus available for use if 
ceiling exposure linlis ore exceeded. 

DISPOSAL INFORHATION 

Aquatic Toxicity < The S6-hr LCS0 in nosquite fish la 282 ng/1. 

Spill, Leek, er Reicose 

NOTEt Review FIRE ANO EXPLOSION HAZARDS end SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL PROTECTIVE 
EQUIPMENT during eleen up. 
Evacuate a r t * . Stay upwind. Uaar full protective equipnent. 
(ise water spray io knock down funes and protect energeney 
personnel. De noi apply water directly io leek. Step leek. 
Leeks reedlly detected with onnonia by f emai ion ef white 
anoke. Uashings ahould be eonielned and neutralized with 
line er sede aah. Conply ulth Federal, State, and local 
regulatlena on reporting releases. 

Uaste Oiaposal 
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(DISPOSAL INFORMATION - CONTINUED ) 

£on;^r with Federel, State, and local regulations. Gaseous 
uast« nay be ebsorbed In e packed tower with weter er 
Bi.k«£lne solution. Liquid weaies are neutralized end 
dlepesed of in disposal well, er drained io waste treatnent 
plast . 

SHIPPING aSFDRMATION 

DOT 
Proper Shipping Nana t Hydrogen Chloride, Refrigerated Liquid 

tteerd Class > Nonflannable Gas 
UI/NA No. : 2186 
DOT LabeKs) > Nonflannable Gas 
SBn Placard ' Nonflannable Gas -

OOT/IMB 
Proper Shipping Nane : Hydrogen Chloride, Anhydrous 

Hazard Class < Nonflannable Gas, 2.2 
IH Mo. < lose 
Sobs1diary Risk : Corrosive 

Reportable Queniiiy . < 5,-000 Iba. 
Shipping Containers 

Tank cars. Tank trucks 

STORAGE CONDITIONS 

Store in properly designed sioraga systena equipped with 
auitafole refrlgereiion equipnent, venting end absorption or 
neutralization facilities io prevent ioxle fune release in 
failure or energeney eonditions. 

ADDITIONAL INFORMATION ANO REFERENCES 

NCPA-HMIS Ratings: Health (Acute) - 3 
Flannablllty - 0 
Reactiviiy - 1 

Personal Protection - -
Personal Protection rating io be supplied by uaer depending 
en use conditlona. 

liffPA Ratings: Heelih - 3 
Flannablllty - 0 

Reactivity - 0 
(jnusuel Hazards - -

Belle Plant Personal Preteeilve Equipnent Requirenenta: 
F o r aenpling end breaking into lines, weer neoprene gloves 
sealed te ehenleal suit, boeia, ehenleal hood, and air 
supplied respirator. 
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<ADDITIONAL INFORMATION AND REFERENCES - CONTINUED ) 

Latest HSDS Revision Oeie: 87/05. 
(Reference E-94782) 

The data in this ttaterlal Safety Data Sheet relates only io ihe 
specific naterial designated herein end does noi relate io use In 
conbineiion with any other neiarial er in any process. 

Person Responsible for MSOS i J. C. Waits 
Ou Pent Co. 
Chestnut Run Site, C&P Oept. 
Ullnington, DE 198S8 
302-999-4946 

t 
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MATERIAL IDENTIFICATION 

NUMSER : 80000133 
NAME : Chlorine 

CHEHItJa. FAMILY = Halogen 
CAS NAt£ > Chlorine 
CAS ttt«8ER « 7782-S0-S 
FORMULA •• C12 
MANUFiSCTURER/DISTRIBUTOR : E.I. du Poni 

1007 Market 
Ullnington, 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

COMPONENTS 

Material 

Chlorine 

. de Nenours & Co.. Inc. 
Street 
DE 

'•• • 

> • • • 

19B98 
1 l-(800)441-7515 
I l-(800)424-9300 
s l-<800 )44l-3B37 

-

CAS Nunber 

7782-50-5 

X 

100 

PHYSICAL BATA 

Boiling Point 
Vapor nresaure 
Vapor Density 
Melting Point 
Evaporation Rate 
Solubility in Ueier 
Odor 
Forn 
pH Infomation: Noi applicable 
Color: 6esi greenish yellow 

Liquid: anber 
Specific Gravity: 1.5B (liquid) 

-34.6 deg C at 760 nn Hg. (-30.1 F) 
.4800 nn Hg ei 20 deg C 
2.5 (Air - 1.0) 
-101 deg C (-149.8 F) 
-> I 
0.57 UT X ei 30 deg C 
Acrid, Threshold : e.2-0.4ppn 
Sea; liquid 

HAZARDOUS REACTIVITY 

C 

Znsiabiliiy 

Oeconpoaiiion 

Polynerization 
InconpatibiIliy 

Reects with Dry chlorine is stable in steel 
containers ei roon tenp. 
Hydrochloric and unsieble hypoehlorus acids are 
fomed with weter. 
Polynerization will noi eceur. 
Reacts explosively er foms expleaiwe 

compounds with acetylene, turpentine, fuel gaa, hydrogen, 
ether, anmonia gas, and finely pulverized neiala. May else 
forn explosive nixiures with certain orgenle vapors and 
eeuses runaway reactions with certain polyners if contacted 
in confined areas. Combines with carbon nonoxlde and sulfur 
dioxide to fern toxic and eorroalve phosgene and sulfuryl 
chlorida. 
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(HAZARDOUS REACTIVITY - CONTINUED > 

FIRE ANO fXPLOSION DATA 

Flesh Volni « Ulll noi burn 
Flannable Linlis in Air, X by Vol. 

LEi. < Not epplicable 
UEL < Not epplicable 

Auisi-gstiiion Tenpereiure > Noi applicable 
Aui.sdleconposition Tenperature : Not epplicable 

FIRE ANO EXPLOSION HAZARDS 

Strong, oxidizer. Contact with certain conbuatible 
neteriala nay cause fire. 

EXTINGUISHING MEDIA 

As appropriate for eonbustiblea in aree. 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Isolate hazard and evecueie confined areas. Stay upwind; 
avoid snoke end funes. Firefighters nust use self-contained 
breathing apparatus and full protective clothing when 
fighting fires in which chlorine is involved. Run-off fron 
fire control nay cause pollution. 

HEALTH HAZARD INFORMATION 

Hazardous liquid and gas under pressure. Causes severe eye 
and skin burns. Hamful if inhaled; causes denage io nose, 
itiroei, and lungs. 

Inhalation 1 hour LCSOi 293 ppn in rata. 

The conpound is corrosive to the eyes and skin. Toxic 
effects described in anlnals fron short exposures by 
inhalation include respireiery, kidney, liver, and lung 
effecia. Aninal testing Indicates thai this conpound does 
noi have cereinogenie, develepnentsi, er reproductive 
effects. 

Hunan health effects ef overexposure nay initially include: 
akin burna er uicarationt eye eorroalon with corneal er 
conjunctival ulceration: Irritation of the upper reapiretory 
paasagesi tenporary lung irrliaiion effecia with cough, 
diaconfert, difficult breathing, er ahertness of breeth: 
poaalbly nedesi iniiial aynpione, followed In hours by 
Bevere shorineas ef breath, requiring prenpi nedleal 
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(HEALTH HAZARD INFORMATION - CONTINUED ) 

atteniToai eathna-like reactions with shortness of breath, 
wheezirio. or cough, end possibly occurlng on subsequent 
reexposire te concentrations below established exposure 
llniiss nonspecific disconfori, such as nausea, headache, or 
weaknas: or tenporary alteration of ihe heart'a electrical 
activity with irregular pulae, palpitations, or inadequate 
circulation. Higher exposures nay lead to these effects: 
fatality fron gross overexposure. There ere no reports of 
human ssnaltizatlon. Individuals with preexisting diseases 
of ihe lungs, cenirel nervous systen, or cardiovascular 
systen ney have increased Buseeptibillty io ihe toxicity of 
excessive exposure. 

(^relnogBnieiiy 

None of ihe eonponenis in this ehenleal is listed by 
I ARC, NTP, or OSHA as e earclnegen. 

Exposure Linlts for Chlorine 

AEL • (OuPont): See below 
TLV •• (ACGIH) i See below « 
PEL (OSHA) > See below 

• AEL ia DuPont's Acceptable Exposure Llnlt. 
** TLV is a registered tredenerk. 

AEL (Du Pent): 0.5 ng/n3 (8-hour TUA) 
TLV* (ACGIH): 0.5 ppn, 1.5 ng/n3 

STEL: 1 ppn, 3 ng/n3 
PEL (OSHA): 1 ppn, 3 ng/n3 (ceiling value) r 

Safety Precautions 

Oo not get in eyes. Oo net get on akin. Oo noi get en clothing. Uesh 
thoroughly after handling. 

Do not breathe Q»a. 

FIRST AID 

In ease ef eoniecti Innediately flush eyes er akin with 
plenty of weter fer at least 15 ninutes while reiraving 
eenianinated clothing end shoes. Call • physician. Uash ,«« 
clothing before reuse. 

If inhaled' Renove to freah air innediately. If net 
breathing give artificial reaplraiion, preferebly 

' Nouih-io-nouth. Zf breathing la difficult, give oxygen.. 
Call a physician. 

If swallowed: Do net induce voniting. Immediately give two 
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(FIRST AID - CONTINUED ) 

glesaesof water or activated ehercosl slurry. Cell a 
physiean. Never give anything by mouth io en unconscious 
pessB. 

Note To prepare eeilvaied charcoal slurry, suspend SO gn 
of-odlveted charcoal in 400 nl of water in a bottle end 
atiakr well. 

PROTECTION INFORMATION 

6ene*alSy Applicable Control Measures end Procedures 

GoBLgenersl ventilation ahould be provided io keep gas 
eomantreiions below ihe-exposure linlis. 

Psraorait Protective Equipnent 

Eye^aee : Coverell ehenleal splash goggles. 
Respireior : Self-conieined tmeeihing apporaius 
Protective Gloves : Chenleal resistant gloves 

DISPOSAL INFORMATION 

Aquatic Toxicity : The 9G-hr LCSO, rainbow trout, is _<1 ppn (extrenely 
toxic). 

Spill, Leek, or Releeae 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL PROTECTIVE 
EQUIPKENT during clean up. 
Keep opwind of leak: evacuate until gas hos dispersed. 
Specially trained personnel ahould atop ihe leak if 
possible, dike ihe spill, end neutralize any water thai ney 
be used with eauaiic. Conply with Federal, State, and local 
regulations en reporting releeaes. 

Uaate Diapoaal 

Conply with Federal, State, end local reguletlona. 

SHIPPIN6 INFORHATION 

. DOT 
\ Proper Shipping None I Chlorine 

Hazard Claas < Non-flannetale Gaa 
UN/NA No. I 1017 
OOT Lahel(a) < Non-flonmeble 6aa Poison 
OOT Placard « Chlorine 
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(SHIPPING INFORHATION - CONTINUED ) 

DOT/IMO 
Proper Shipping None : Chlorine 

Hazard Claas > Poison Gas, 2.3 
in No. t 1017 
SOT/inO Label < Poison Ges 

Shan)ing Containers 
Tank ears 

STORAGE CONDITIONS 

Store in a cool place away fron heat, sparks, and flane. 
Keep cantainers tightly closed. 

ADDITIONAL INFORMATION AND REFERENCES 

NPCA-HMS RATINGS 

Health 3 
Flannability 0 
Reactivity 1 
Personal Protection 

Personal Protection ratings to be supplied by user depending 
on use conditions. 

Belle Pleni Personel Protective Equipnent Requirenenta: 
For sanpling, wear neoprene gloves, chenleal auit, boots, 
chenleal hood, and air supplied respirator. For breaking 
into lines, wear neoprene gloves sealed io ebenical suit, 
boots, hood, and air aupplied respirator. 

Latest nSOS revision date: 87/03/18. 

The data in this naterial Safety Data Sheet relates only to the 
aped fie naterial designated herein and does not relate to uae in 
eonbination with any other naterial er in eny process. 

Person Responsible for MSDS e J. C. Uatta 
Du Poni Co. 
Chestnut Run S i t e , C&P Oept. 
Ullnington, OE 19B98 
302-999-4996 
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DUFOBt 

Material Safety Data 8b««t 
'Page 

HQOOOOCO 
•Lannata" Znaeotlold* 

Rovlaed ia-0CT.-i»96 Pri&ted S-SOV-t996 

CHSMICAIi P&ODUCT/COMPAinr IDBNTXFICATZOR 

Material Zdentification 

•Xiannatc* is a registered tradamftrk of OtjiPOBt. 

DU603B03 
A 90tr POSMtfUVTION 

Corporate MSDfl Number 
-.Qrade 

Tradanamea and .aynonymfl. 

•Loaaate" .so-KS 

90-ND 

Coinpany I d e n t i f i c a t i o n 
ItikNDFACTDRBR/DlST&XBDTOR 

DuPont 
1007 Marke t S t r a s t . 
H l l m i n g t o n , OB 19698 

PEEONE. NCKBSSS ' 
P r o d u c t I n f o x n a t l C Q 
T r a n s p o r t Emergency 
Mftdlriil B a e r g a n c y 

: 1-800-441-7S15 
I (SBMTRSC 1-80Q-424-9300 
S 1-800-441-3637 

COMPOSITIGN/IMFORMAIZOH (3N INQREDISNTS 

OomjponentB 

Material 
UBTBOKfta 
{6-MBTHyi.-N- [ (KBTHYLCARBAMOYIi) OXY] THIO-
. AC8TZMIIATB) 
XNBRT ZNGRBDIBMTS 

GAS.Number 
16752-77-5 

% 
. 90 

10 

HAZARDS XDBMTIFICATION 

Potential Health Bffects 

SANOBRI POISOHl ' Fata,! if •wallowed. Nay be fatal If 
Inhaled or absorbed through eyae. Harmful, if absorbed 
through the akin. 

WASmirO SYHPTOMS 

Methomyl poisoning produces effects associated vlth 
anticholinesterase activity vhich may include weakness, 
blurred vision, headacher nausea, abdomisal cramps. 

B-gex 202 260 0927 05-09-97 06:19PM P002 «32 
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M0000060 DuPont Page 
Material Safety Data Sheet 

(BAZARDS IDBNTIFICATION - Continued) 

dlsconfort in the chest, constriction of pupils,°sweating, ' 
Blow pulse,- muscle tremors. 

ANIMAL DATA 

Acute Oral LDSO: (Active ingredient, fasted rats) 
17 mg/kg (males); 24 mĝ /kg (females) 

Highly toxic by Ingeselea. 

Acute Dermal LDSO: (Active Ingredient, aqueous slurry) 
> 5,000 mg/kg (male rabbits; intact skin 

Sligbtly toxic by contact. 

ZnEALATZOIf 

4 hour LCSO: 0.30 mg/li (male -albino rats). Toxic by 
inhalation. 

SKIN IRRITATION AND SBNSITIZATIOir 

{(3ulnea pigs) : Application te shaved akin as a S0% paste in 
propylene glycol, a 5* solution Ixi propylene glycol or In 
water, or as 24% or 29% liquid formulation resulted la mild 
to no Irritation and no sensltltation. 

SYB IRRXTATZOB 

(Rabbit) I Tea mg of unformulated Methomyl, either as a 
ponder or solutioa in propylene alycol, Caused mild 
transient conjuctlvitis and' iritlc ccogestion on the day of 
treatment; no corneal Injury was- obeexved. Bxcesslve 
quaacltiee of tihe unfornulated powder were let:hal via ocular 
esqpoBure. This exposure was within the equl-valent range 
chat produced mortalities via oral adminlBt;ratl6a. 

Both.unformulated Methonyl and various formulations paused 
pupillary constriction and other effects associated with 
anticholinesterJase activity. 

CRROMTC STDDIBS - MSTBOMYL 

2-year feeding in' ratsi Peedlag levels 0,. 50, 100, 200, and 
400 ppm; no effect level (HOBL) of 100 ppm based on slight 
hemolytic anemia and/or body weight effects observed at tbe 
hitler dietary cooeeatratlons. No coiqmund related 
neoplastic lesions ware observed. 

2-year feeding' ia mice: Feeding levels 0, 50, 75, aad 200 
ppni no compound related neoplastic or non-Bsoplastia 
histologic effects vere found at aoy level. The HOBL was 
conBldsred to be SO ppm based oa trahsieat hemolytic anemia 
aad Increased mortality at the higher dletiary 
concentratlcos. 

K-97X 202 260 0927 0 5 - 0 9 - 9 7 08:19P1I P003 «32 
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Material safety Data Sheet 

(HAZARDS ZDrarriFXCATZOH - continued) 

2-year feeding in dogs: Feeding levels O, 50, 10.0, 400, and 
1,000 ppm. Tbe HOBL of 100 ppm was ]»ased oa hemolytic' anemia 
and non-neoplastie changes vltbln t h e kidney aad spleen at 
the higher dletiary coacratrations. There were no neoplastic 
effects at aay dose.. 

RBPBODDCTIOH 

Tbree-generatlea rat reprdductica study at dietary rates of 
' 50 aad 100 ppm showed no adverse effect upon fertility, aad 
no compound related histologic effect. A 2-generatloa .rat 
study conducted at 75, 600, aad 1,200 ppm lathe diet showed 
similar results. '̂ 

TBRATOGEHICITY 

Xa rats, no embryotoxic or teratogenic effects were observed 
at levels up to 400 ppm. (highest level fed). In rabbits, . 
the highest dietary dose level (equivalent to 100 mg/kg bqdy 
wt.) did not cause any observed oon̂ pouad related 
abnormalities. 

NOTAOBiriCITT 

Methonyl was negative ia aumerous assays to evaluate' 
mutageiciicity and ganotoxlcity, iacluding Ames teat. Reverse 

' Mutation Assay, Recessive Lethal Assay, thrse DMA damage 
studies, aa unscheduled SUA Synthesis Assay, aad ia. vitro 
and in vivo cytogenetic aSeaya. 

ACCKPTABLB DAILY ZBTAXE 

Based on the 100 ppm no-observable effect level of the 
2-year dog feeding atudyi and utilixiag a 100 fold safety 
factor, the XJ.B. BPA has established an Acceptable Daily 
Intake cf 0.025 ng per Icilogram of body weight per day. 

Carcinogenicity Informatioa 

None of the components preseat in this material at .concentratians 
equal to or greater than 0,1% .are listed by ZARC, NTP, 08BA or ACOIB 
as a carcinogen. 

7IRST AID MBASORBS 

First Aid 

This Produet is an N-Methyl Csrbaaiate Insecticide. 

IP SHALLOWBD: Call a piqrsieian or Poison Control (ienter. 
Drinlc 1 or 2 glasses of' water and induce -vomiting by 
touching bade of throat with finger. Do not induce vomiting 
or give anytJilng by mouth to an unecnscioua person. 

202 260 0927 05-09-97 08:19PM P004 «32 
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MOOOQ060 DuPoot Page 4 

Material Bafetiy Data fl^eet, 

(PZRST AID MRASDR8S - Continued) 

ZF INBALSD: Remove from exposure and ha-ve patient lie down 
and keep quiet. If patient is not breathing, start 
artificel respiration imB»dlatsly. Raver give anythlttg by 
moutb. to an unconaclous pacseo. Call a physician if 
necessary. . . 
IN CA8B OP CONTACT: Wash skin vlth plenty of soap and ' |. 
water; fer eyes, flush with water for 15 minutes and get 
medical attaatlonj .remove ead vash contaminated clot:huig 
before recuse. 

Notes to Phyeicisns 

Atropine sulfate should be usad for treatmeat. AdminlBter 
repeated doses, 1.2 to 2.0 mg. intravenously every 10 to 30 
ninutes until' full atroplniBatioa.is achieved. . Hadataia 
atropinization until the patieat recovers. ' Artificial 
respiration or oxygen may be necessary. Allov ao further 
esposure to say choliaesteraae lahlbltor until recovery is 
assured. 

Do act use a-FAM for exposure to "Lamiate' alone. However., 
fpr exposure to combinetiaas of 'Ziannate' and 
organophosphorous iaaecticides,- 2-PAM may be usad as 
required to eupplement the atropine sulfate treatment. Do 
not .use morphine. 

PiRS rtGnmHQ HBJISURBS 

Plammabla Properties • - ' 

Plammable limits -in Air, % by Volume 
tiBL I 0.096. g/I. 
Autodeeon^sltion i 136 C t277 P) 

Will ignite if ejiposed to intense heat or open flame. 

Dust foms explosive mixture vith air. 

Fire and Biqplosion Bazards: 

Plre or intense heat may cause -violent rupture of padcages. 
Heating can release "vapors vhich eaa p e ignited. Hasardous 
gases produced in fire under coadlticns that produce 
inooBiplete combustion may consist of S02, 1702, C02, HOT, 
CH3HC0, 00, CS2. Complete combustion greatly reduces the 
amounts of C62, CO, HOB, and CS3H00 generated. 

'Bxtingulahing Media 

Water Spray, Water Fog, Dry chemical, c q 2 . 

B-86* 
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Material Safety Data Sheet 

(FIRE FXOETZNO HBAHDRBS - Continued) 

Pire Fighting Instructions-
Bvacuate.persconel to a safe area. Keep personnel removed and 
i^vind of fire. Hear self-contained breathing apparatus'. Near 
full protective equipment. Xlae water spray. Cool tanlc/eontainer 
vith %rater spray. Isolate area. Ffght fire from nuucamum-
distaacs, uss extrenn caution as heat may decoiqpose naterial and 
rupture containers. 

If area is beavlly exposed .to fire and if conditions permit, 
let fire bum itself out since water, may iaerease the area 
coataminated. 

AC(rCDBHTAL RBLBASB HBASOItKa 

Safeguards (Personnel) 

HOTB:' Review FIBB FIOBTZSQ HBASORBS'aad EAHDIiIIR} (PBHSOHMEIi) 
seetioBB before proceeding wit:h clean-up. Use appropriate 
PBftSOHSL PROTBCTXVB BQOZPMBHT during cleaa-up. 

Xaitiai Coatainmeat 

Beaiove source of heat, sparks, flasM, intact, friction or 
electricity. 

Accideatal Raieaae Measures 

Coatain spill. Shovel or aveep up povder. iTse savdust, 
aaad, oil dry or other absorheat material as an aid to 
raB»ving remaining traces of spilled material. DO not allow 
the material to enter-severs, waterways or lov areas. 

Zf product enters crevices and can not be reoBOved, treat 
vith a sodiun hydroxide solution and allov to stand 4 hours. 

BOTBt Sodium hydroxide is caustic and causes bums. Do act 
get in eyes, on .skin, or on clothing. Za case of contact, 
flush eyes or slcia vith plenty of vater and call a 
physician. Mhen haadliag, vear goggles in additioo te boots 
and gloves. 

HAMDLIHG JUTO STOSASB 

Handling (personnel) 

Do not breathe -vapor or mist, DO not breathe dust. Do not get in 
eyes, on skin, or on clothing. Vash thoroughly after, handling. 
Wash clothing after use. Do not store or consume food, drink or 
tobacco in areas vhere they may become coataminated with this 
material. 

^ ' ^ ^ ^ 202 260 0927 05-09-97 06:19PM P006 «32 
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MOOOOQ60 DuPont Page I 
Hatarial Safety Data. Sheet 

. (HAODLZlfQ AHD STORAGE - Ccxitinued) 

'D8BBB 8H0DL0: Wash hands before eating, drinking, chevlng 
gum, using tobacco or using the toilet. Remove clothing' 
Inmediately if pesticide gets inside; Then vash thoroughly 
end put on clean clothing. Remove peunonal protective-
equipment immediately after handling this product. Wash the 
outside of gloves before removing. 

Haadliag (Ffhysiaal Aspeots) 

Avoid dust generafclaa. Keep away from beat, sparks aad flames. 

Storage 

Bsndle this package carefully to praveat breakage of inner 
bag vhen stored at lov temperatures. Allov to varm above 50 
deg F for normal-.handling. Store product in original 
container only. Do not contaminate vater, other pesticides, 
fertiliser, food or feed in storage. .Hot for use or storage 
la or arouad the home. 

BZPOBORB COHTR0LS/PBS8OKAL PROTBCTIOH : 

Bngineering Controls 

use only vith adequate ventllatloa. Keep coataiaer tightly closed. 

Personal protective Bquipment 

Applicators and other handlers imiat veart 
Leag-sleeved shirt aad long pants 
Materproof gloves 
Shoes plus BoclcSi 
Protective eyewear 

For exposures In enclosed areas, a respirator with cither an 
organic vapor-removing cartridge vith a prefliter approved 
for pesticides (MSHA/VIOSH approval number prefix TC-23C), 
or a canister approved for pestioides (MSBA/trzoSH approval 
Bvoiber prefix TC-149). 

For exposures outdoors, a 'dust/mist filtering raaplrator 
(HSHA/HZOSB approval number prefix TC-21C) . 

Discard clothing or other absorbent ma'terlals that have been 
diranebed or heavily contaminated vlth this product's 
ceaeeatrate. Do not reuse t:bem. Follov manufacturer's 
instructions for cleaning/maintaining PPB. If no such 
instructions for vashables, use detergent and hot vater. 
Keep and vash PPB separately from other laundry. 

PPS required for early reentry to treated areas that is 
permitted under the VCrkers Proteotioa Standard amd thac 
involves coatact vith anything that has been treated, such 

R-96X 202 260 0 9 2 7 0 5 - 0 9 - 9 7 06 :19FU P007 tt32 
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M0000060 DUPont Page 
Material Safety Data Sheet 

(EXPOSURE CONTROLS/PERSONAL .PROTBCTIOH • Continued) 

as plants, soil, or water, Isi 
Coveralls 

. Waterproof gloves 
Shoes plus socks 
Protective eyewear 

' tt Exposure (̂ lidalines 

Applicable Exposure- Zilmits 
MBTHOHYL 
PBL (OSHA) : None Established 
TLV (A(X3IH) : 2.5 mg/mS, 8 Hr. TNA, A4 
J^L * (DuPoat) : Hooe Bstobllshed 

• AEL is DuPont's Acceptable Exposure Limit. Where governmentally 
iarposed occi^atlonal exposure limits vhich are lover than the ABL 
are in effect, sucb limits shall take precedence.. 

PBYSICAL AJtD CHBMICAL PROPBRTZES 

Physical Data 

Solubility in water 
Odor 
Form 
Color 
Specific Oravity 
Bulk Density.- (Zioose} 

5.8 NT% • 25 C (77 F) 
Slightly sulfurauB 
Solid 
White 
1.2946 • 25C (77F} 
30-38 Ib/cu ft 

Bulk Density (Packed) t 37-43 Ib/cu ft 

STABZLITT AHD RBACTZVZTY 

Chemical Stability 

Stable at normal temperatures and storage conditions. 

Znccapatihility vitb Other Materials 

Incompatible vitb strong bases. 

Polymerisation -

Polymerization will not occur. 

Other Hazards 

Decoa^osition : Thermsl dacoinpositlon and eombustloa vill 
produce hasardous gases. These may 
' iaclude sulfur oxides., methyl isocyaaate 
and hydrogea cyanide. 

K-97X 202 260 0927 0 5 - 0 9 - 9 7 06 :19PU P008 tf32 
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M a t e r i a l S a f e t y Data Sheet 

Page 8 

BCOLO(}ICAL ZHFORMATZOII 

Bcotoxioological Znfoxmatloa 

Aquatic Toxicity 

MetAomyl is extremely toxic: 
96 hour LCSO, bluegill suaflsh: 
96 hour LCSO, raiabov trouti 

0.72 ppm 
3 .4 - ppm 

DISPOSAL COHSIDBSATIOHS 

Haste Disposal 

Treatmeat, atorage, traasportatloa aad disposal must be la° 
aceordaaee vith applicable Federal, State/Pro-vlacial, aad 
Local regulatioas. Oo not flush to surface vater or 
sanitary sever systen. 

DISPOSAL I Do not contaminate vater, food or feed by 
storage. Pesticide vastes ara acutely hazardous'. Improper 
disposal of excess pesticide, spray mixture, or rinsate is a 
vlolatioa of Federal Lav. Zf these wastes caaaot be 
disposed of by use according to label iaatructioas, coatact 
your State Pesticide or° Bnviroameatal Coatrol Agency, or the 
Hasardous Waste representative at the nearest EPA Regional 
Office for guidance. 

COMTAIHER DISPOSAL: Completely eitpty bag into application 
equipment. Then dispose of ctiqpty package in a sanitary 
landfill or by inclneretipa, or, if allowed by State.and 
Local authorities, hy burning. If bumed, stay out of 
- smoke. 

TRABSPORTATIOH ZHFORNATZOH 

Shipping Information 

DOT/IMO 
Prppar Shipping Wane 

Hazard Class 
DH Ho. 
S p e c i a l Xafoxvatiea 
Packing Oroup 

: CARBAMATE PBSTICIDB, SOLID. TOXIC 
(methomyl) 

I 6 .1 
t OH 2757 
t Har lae P o l l u t a n t (water o r bulk) 
I ZZ 

s-g7x 202 260 0927 0 5 - 0 9 - 9 7 0 6 : i g P U POOg tt32 
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Material Safety Data Sheet 

XBCnmATORY INFORMATION I 

U.S. Federal Regulations < 

TITLE ZZZ HAZARD CLASSZFICJkTZOHS SBCTZOHS 311, 312 

Acute I Yes 
Chronic I Ho -
Plre : NO 

• Reactivity i Ho . 
Pressure : Ho 

ADDZTIOHAL RBGOUkTORY IHFORMATIOV 

Section 302°Extremely Hazardous Substance: 
Methomyl - Threahold Planning Quantity (TPQ) 

(500/10,000 lbs) 

SARA/CERCLA 'Reportable Quantity: 
MetOiomyl (100 lbs) ' 

RBGtiIJlTORY ODHTROLS: 
This product is registered under BPA/FIFRA regulations. It 
is a violation of' Federal Lavs to use this product in any j 
manner laeoasistant with its labaliag. Read aad follow all ! 
label dlrectioas. This product is excluded from listing ' 
requiremeats under BPA/TSCA. 

BPA Reg. Ho. 352-342. 

OTHBR ZHPORNATIOH 

HFPA, HPCA-HNI8 ' . 

NFPA Rating 
Health I 2 
Flammability : 1 
Reacti-vity < i 1 

NPCA-HMIS Rating 
Health I 3 . 
Flammability i 1 . 
Reacti-vity : i 

Personal Protection rating to be supplied by user depending on use 
conditions. 

R-97X 202 260 0927 05-09-97 06:191>U POlO »32 
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M a t e r i a l S a f e t y Da ta S h e e t 

( C o n t i n u e d ) 

Additional Informatlrai 

RSSTRZCTBD USB PBSTICIDB 

Due to High Acute Toxicity- to Humans 

For retail^ale and use only by Certified Applicators or 
persons under their direct ouparvlsion and only for those 
uses covered by the Certified Applicator's oertificatloa. 
Direct supervision for this product requires the certified 
applicator to review federal and•eupplemeatal label 
instructions with all personnel prior to application, 
mixing, loading, or repair or cleaning of application-

'' equlpDient. ° 

Tbe data In this Naterial Safety Data Sheet relates only to the 
specific material, designated herein and does not relate tic use ia 
combination vith any other material or in any process. 

Responsibility for NSOS :.'DuPoat 
Address :'Agricultural Prbducts 

Wllmiagtoa DB 19898 
Telepboae t 800-441-7515 

# ladlcates updated sectioa. 

Bad of MSDS 

R-97X 202 260 0927 0 5 - 0 9 - 9 ^ 0 6 : 1 9 P U POU «32 
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DIURON REPLACEMErfT REACTOR INSTALLATION 5/2/96 

ITEM 
1 EQUIPMENT REMOVAL 

2 DMA SYSTEM 
1 Run DMA piping to new reactor. 
2 Relocate control valve and instrumentation 

3 HEPTANE SYSTEM 
1 Run heptane piping to new reactor. 
2 Relocate valving and instrumentation 

4 DCPI SYSTEM 
-..,.^1 Run DCPI piping to new reactor. 

2"Relocate valving and*instrumentation. . 

5 REACTOR 
1 Concrete and steel, installed 
2 Install reactor 
3 Agitator and manway cover 
4 Install new slurry transfer pump & piping 
5 Vessel Repairs 
6 Process piping 
7 Utility piping 
8 Instrumentation 
9 Insulation . . . . . . 

6 CENTRIFUGE FEED TANK 
1 Installation 
2 Slurry transfer pump & piping 
3 Instrumentation 

7 CENTRIFUGE 
1 Centrifuge 
2 Installation 
3 Instrumentation 
4 Conveyor 
5 Piping 

8 DRYERS 
1 Dryers 
2 Installation 
3 Vent Condenser 

SUB-TOTAL 
CONTINGENCY 110%) 
TOTAL 

'J' 

d? 

i 
' n / 

Page 1 

•T 
/ . . • ^ ^ ' A 

4,000 
3,000 

4,000 
1,000 

4,000 
1,000 

40,000 
10,000 
20,000 
18,000 

4,000 
5,000 

12,000 
15,000 

4,000 

20,000 
18,000 
4,000 

10,000 
12,000 

5,000 
20,000 

8,000 

1 50,000 
100,000 

30,000 

• / 

5,000 

128,000 

y 
55,000 

280,000 

542,000 
54,200 

596,200 
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Stiam/eley dnerrBi Is fl-irr«i'i:ecl 

Iiickhodn of analys.i.s o.-' ccLiv-j ii-i^;-rodi .;.i!; (J iupon) 

a) The nufchod of a-.-si.y i s b;,' acifl hyJrol-yci.'i f o l io .ctl by o . toj-iction 
of t h e lib;ira,i;oJ. diuoth^/loxdnc ( the Licthod uh.iut i s a-ctachcd), 

b ) 'rc-fcrachlorocirbaiiilidG i s ccbijrAfccd by sulpliuric aciU hydro lys i s 
of a sacpla follo;.'cd by broni.na'fcioii oi" the libur.-iucd .iroMctic 
aiflinca. I'lic cu'b.-nil ido contont i s i'.ho dirfoi-onco bub".;ju:i the 
t o t a l arci3.".tic aiainu bhus found nxiA tho 3.4 dichloro fuiilinc 
oquivolcnt -co .the dincuhyl^uiilinc .-jho-.̂ n i n 'tho rj.uron ar.aay 

.. (soc (a) above) af'kcr allo-.;inj for bho froo oroii-vLic ar.iine 
(soc (e) bclovj), 

c) '.Tatcr by Kc>j-1 r i achor r-uthod. 

d) Oth.'^r inpurifcios by difforoncc. Oas chrona'toip^aphy .-jho-i.-s these 
to be s imi lar bo DuPont' s Kc-uiiici:. 

e) Froo ci-omatic rjjincj by broinir..'-.tion of kho HCl G:c-jract obt:j.nod 
during trc.?,;jat;-^t o.i'' bho sample for assjjy (soo (a) abovo). Tho 
method sheet i s a t tached . 

SCL 112 

r 
AB0000057997/3 



MATERIAL SAFETY DATA SHEET 

M S D S 

MATERIAL IDENTIFICATION 
Methylamines, Anhydrous 

MSDS NUMBER 
CORPORATE NUMBER 

Revision Date 
Date Printed 

: 8461CR 
: DU000329 

: 14-NOV-92 
: 13-JU1-93 

MANUFACTURER/DISTRIBUTOR 
Du Pont 
1007 Marlcet Street 
Wilmington, DE 19898 

PHONE NUMBERS 
PRODUCT INFORMATION : 1-800-441-9442 
TRANSPORT EMERGENCY : CHEMTREC: 1-800-424-9300 
MEDICAL EMERGENCY : 1-800-441-3637 

GRADE 
CHEMICAL FAMILY 

: MONOMETHYLAMINE; DIMETHYLAMINE; TRIMETHYLAMINE 
: AMINE 

TRADE NAMES / SYNONYMS 
MONOMETHYLAMINE 
DIMETHYLAMINE 
TRIMETHYLAMINE 

METHYLAMINE; MMA 
DMA 
TMA 

CAS NAME 

FORMULA 
TSCA INVENTORY STATUS 
NFPA RATINGS 
NPCA-HMIS RATINGS 

MMA = METHYLAMINE; DMA = N-METHYL METHYLAMINE; 
TMA = N,N-DIMETHYL METHYLAMINE 
MMA = CH3NH2; DMA = (CH3)2NH; TMA = (CH3)3N 
Reported/Included 
Health: 3 Flammability: 4 Reactivity: 0 
Health: 3 Flammability: 4 Reactivity: 0 
Personal Protection rating to be supplied by 
user depending on use conditions. 

COMPONENTS 

Material 
MONOMETHYLAMINE 

OR 
DIMETHYLAMINE 

OR 
TRIMETHYLAMINE 

CAS Number 
74 -89 -5 

124-40-3 

75 -50-3 

% 
9 9 . 6 

99 .8 

99 .3 
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MSDS No. 8461CR DD PONT Page 
Material Safety Data Sheet 

FIRE AND EXPLOSION DATA 

Flash Point : Flammable gases 
Autodecomposition: Not determined 

Flammable Limits in Air, % by Volume: 

Lover: 

MMA: 4.9 
DMA: 2.8 
TMA: 2.0 

Upper: 

MMA: 20.7 
DMA: 14.4 
TMA: 11.6 

Autoignition Temperature: 

MMA: 430 deg C (806 deg F) 
DMA: 400 deg C (752 deg F) 
TMA: 190 deg C (374 deg F) 

Actual AITs can be affected by the concentration of vapor 
and oxygen, vapor/air contact time, pressure, volume, 
catalytic impurities, etc. Processing conditions should be 
analyzed to determine if the AITs may be higher cr lower. 

FIRE AND EXPLOSION HAZARDS 
Extremely flammable gases. Flame is nearly invisible in 
daylight; vapors are heavier than air and may travel to a 
source of ignition and flash back. Follow appropriate 
National Fire Protection Association (NFPA) codes. 

EXTINGUISHING MEDIA 
Water Spray. Dry Chemical. 

"Alcohol" Foam. Carbon Dioxide (C02). 

SPECIAL FIRE FIGHTING INSTRUCTIONS 
Allow to bum until flow of gas can be stopped. Use water 
spray to cool containers and protect personnel. Wear 
self-contained breathing apparatus and protective clothing. 
Aqueous methylcimine solutions will burn unless thoroughly 
diluted using a water spray. 
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MSDS No. 8461CR DU PONT Page 
Material Safety Data Sheet 

(HEALTH HAZARD INFORMATION - Continued) 

demonstrate no carcinogenic activity. DMA does not produce 
genetic damage in bacterial or mammalian cell cultures, but 
it has not been tested in animals. Tests for developmental 
or reproductive toxicity have not been performed. 

TRIMETHYLAMINE 

The compound is a severe eye irritant in animals, but is 
untested for slcin irritation or sensitization. Toxic 
effects described in animals from repeated inhalation 
exposures include respiratory irritation, hematological 
effects, and nonspecific effects such as weight loss. By 
ingestion, the effects in animals to a single high dose 
include vomiting and diarrhea. Repeated oral doses caused 
slight abnormalities in seminal vesicals and prostate. No 
animal test reports are available to define the 
carcinogenic, developmental, or reproductive hazards of TMA. 
The compound does not produce genetic damage in bacterial 
cell cultures, but has not been tested in animals. 

HUMAN HEALTH EFFECTS: 

The human health effects of overexposure to these compounds 
by s]cin contact may include burns or ulceration. In 
addition, animal data suggests that slcin contact with DMA 
may cause allergic slcin rashes. However, there are no 
reports of human sensitization. By eye contact with these 
compounds, the effects may include eye irritation with 
discomfort, tearing, or blurring of vision. Higher 
exposures by eye contact may cause corneal opacity, or eye 
corrosion with corneal or conjunctival ulceration. By 
inhalation, the effects may include irritation of the 
respiratory passages, emd temporaj^r lung irritation effects 
with cough, discomfort, difficulty breathing, or shortness 
of breath. Individuals exposed briefly to 20-100 ppm MMA 
experienced transient eye, nose, and throat irritation. By 
ingestion, the effects include irritation of the mucous 
membranes of the gastrointestinal tract. Higher exposures 
to DMA may lead to abnormal liver function as detected by 
laboratory tests. 

Individuals with preexisting diseases of the lung or skin 
may have increased susceptibility to the toxicity of 
excessive exposures. 

CARCINOGENICITY 
None of the components in this material is listed by lARC, NTP, 
OSHA, or ACGIH as a carcinogen. 

# APPLICABLE EXPOSURE LIMITS 
MONOMETHYLAMINE 

AEL * (Du Pont): 10 ppm - 8 & 12 Hr. TWA 
TLV (ACGIH) : 5 ppm, 6.4 mg/m3 - 8 Hr TWA 
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MSDS No. 8461CR DU PONT Page 
Material Safety Data Sheet 

PROTECTION INFORMATION 

GENERALLY APPLICABLE CONTROL MEASURES AND PRECAUTIONS 
Good general ventilation should be provided to keep vapor 
concentrations below exposure limits. 

PERSONAL PROTECTIVE EQUIPMENT 
Have available and use as appropriate: 

EYE/FACE PROTECTION 

Safety glasses (side shields preferred) or coverall chemical 
splash goggles. In addition, wear a chemical-proof hood 
where the possibility exists for face contact due to 
splashing or spraying of material. 

RESPIRATORS 

A NIOSH/MSHA approved full-face mask equipped with chemical 
cartridges approved for methylamine may be permissible under 
certain circumstances where airborne concentrations are 
expected to exceed exposure limits. Protection provided by 
air purifying respirators is limited. Use a positive 
presstire air supplied respirator if there is any potential 
for an uncontrolled release, when exposure levels are not 
known, or in emy other circumstances where air purifying 
respirators may not provide adequate protection. 

PROTECTIVE CLOTHING 

Impervious gloves, apron, pants, jacket, hood, boots, or 
totally encapsulating chemical suit with breathing air 
supply. 

DISPOSAL INFORMATION 

AQUATIC TOXICITY 

MMA: 24-hour LCSO, killifish 

DMA: 96-hour LCSO, rainbow trout 

TMA: 24-hour LCSO, killifish 

1,000 mg/L 

120 mg/L 

1,000 mg/L 

SPILL, LEAK, OR RELEASE 
NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS before 
proceeding with clean up. Use appropriate PERSONAL PROTECTIVE 
EQUIPMENT during clean up. 
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MSDS No. 8461CR DU PONT Page 

Material Safety Data Sheet 

(SHIPPING INFORMATION - Continued) 

Proper Shipping Name : DIMETHYLAMINE, ANHYDROUS 
Hazard Class : 2.1 
UN No. : 1032 
DOT/IMO Label : FLAMMABLE GAS 
Reportable Quantity : 100 lbs/45.4 kg 

TMA: 
Proper Shipping Name : TRIMETHYLAMINE, ANHYDROUS 
Hazard Class : 2.1 
UN No. : 1083 
DOT/IMO Label : FLAMMABLE GAS 
Reportable Quantity : 100 lbs/45.4 kg 

STORAGE CONDITIONS 

Store in a well ventilated area away from heat, sparks, and 
flame. Keep containers tightly closed. Do not store with 
oxidizing materials. Water scrubber and water sprinkler or 
deluge system are recommended in storage area. 

TITLE III HAZARD CLASSIFICATIONS 

Acute : Yes 
Chronic : No 
Fire : Yes 
Reactivity : No 
Pressure : No 

LISTS: 

Extremely Hazardous Substance -No 
CERCLA Hazardous Substance -Yes 
Toxic Chemical -No 

CANADIAN WHMIS CLASSIFICATION: 

MMA: A; B-1; D-IB; E 
DMA: A, B-1; D-IB; E 
TMA: A, B-1; D-IB; E 

ADDITIONAL INFORMATION AND REFERENCES 

For further information, see Du Pont "Methylamines Data 
Sheet" and "Methylamines Storage and Handling Bulletin". 
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DUUOnT 

MATERIAL SAFETY DATA SHEET 
SECTION I 

M A N U F A C T U R E R ' S NAAIIE 

E. I . du Pont de Nemours fi Cn. (Tn r . ) 
E ^ I J e S ^ N C V T E L E P H O N E NO. 

fSOZl 774-7500 
. A p p w e s s (Numbar . Si 'WT. CJiy. S ia i» . t n d ZIP Coda! 

Wilmington; DE I9«q« 
C H E M I C A L N A ^ B A N Q S Y N O N Y M S 

ChlorosuTfonic Acid^ Thi C H E M I C A L F A M I L Y 

Inorganic Acid 

orosulfuric—Acid 
l j I f ' ' 9 0 E NAME A N O SY.NONYMS. , „ - . 

IChlorosulfonic Acid. CSA 
F O R M U L A 

CISQ3H 

SECTION II HAZARDOUS INGREDIENTS OF MIXTURES 

N . A . * 

SECTION III PHYSICAL DATA 
B O I L I N G POINT 

i 152 
VAPOR PRESSURE ( m m Hg) 

e 30 c f86 n 
VAPOR DENSITY ( A I R ' H 

APPEARANCE A N D O O a R 

Clear to cloudv. colorles.s 

305 

0.8 

4̂ 0 
S O L U B I L I T Y IN WATER . 

On contac t with wa te r , dec(j)mposes \ [ i o l en t l y_ in to s u l f u r i c 6 hyqrochla 

SPECIFIC G R A V I T Y I H . O ' l l 

PERCENT V O L A T I L E 
BY V O L U M E l°r,| 

E V A P O R A T I O N RATE 

fbutyl a c e t a t e = I t l e s s tha i 

to lighll yenow fuming l i q u i d with a 

1.7.'S2 

2UC 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 

acj 
-piingftTiti o d d 

F L A S H POINT (M«Thod U iad l 

N.A. fnon-flammablel 
F L A M M A B L E L IMITS U M A B L E L E L UEL 

EXT INGUISHING M E D I A 

Jrv chemical or carbon dioxide 
A U T O . IGNIT . 

TEMP. 

SPECIAL FIRE FIGHTING PRoceouREs cool tank With watsT i f exposed to f i r e . Do not 
get water in tanV^. Wear f n l l p r o t e c t i v e r io th i .np- inc lud ing b o o t s . Wear 
s e l r - c o n t a i n e d brea th ing appara tus^ 

XN U S U I ^ L F I R E A N O E X P L O S I O N H A Z A R D S 
void con tac t With water s ince r e a c t i o n i s v i o l e " ^ fexplos ivel with 

evo lu t ion ot nea t . and dense .whi te tumes. CSA can c a u s e ' i g n i t i o n by con
t a c t with combustible m a t e r i a l . 

SECTION V HEALTH HAZARD DATA 
THRESHOLD LIMIT VALUE lAcciHi HOt d e t e r m i n e d 
fS ppm recommended p e r MCA SD-3:si 

TIME W E I G H T F O A V F F A G E i O S H A I 

N o t {^fttftTTn^Tlf=^^d 
EFFECTS OF OVEREXPOSURE 

Causes severe burns. Harmful if inhaled--may cause delayed lung injury 

Contact with water or moist air releases irritating gas. 

fMERGENCV ANO FIRST AID PROCEDURES n case of contact, flusn eyes or skin with plenty of water for at lea«;t 
ib minutes while removing cbntaminated clothing ahd shoes,If inhaled. lb minutes while removing cbntaminated clothing ahd sho^srjf'inhaled. 
remove person to 'Prp<;h air T-F not hreathing, apply arfiticial respirA 
tion: give oxygen if breathing is difficult. Vomiting should not be tion; give oxygen if breathing is difficult^Vomiting should not be 
induced. Tn all rases, ra]! a physician. 

>N.A. - Not annlicahle 

Th« data in this Msterial Safely OaM Shast relatas only lo l h * ipcc i f ic malarial d ts ignatad h a n i n and does n : i t l a i a lo usa in combination wi lh any e t h c 
material or in any process. The inlormal ion set forth herein is furnished )r*c e l charge and is based on technirs ' d a u thai Ou Pont beDeves le be reOsete. ft is 
intended lor use by persons having Icehnicsl skill and at t lwir e o n discretion and risk. Sinee cond<tinn« of use are outside our control, we make ne 
wamnt ies . express er impEed, and assume ne liability in caiuwct len aiith sny use ef this informatlen. Naming nercln ia lo Ite taken as a l ieens* to operat* 
under or a recommendation te infr inge eny patanta. 
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STABILITY 
SECTION VI REACTIVITY DATA 

UNSTABLE 

STABLE 

CONOtTIONS TO AVOID . ^ ^ _ r i - ——... o i t r . . !• i-l mrM: f 

y io len t r e a c t i o n with wa te r . Corrosive to most 
meta l s , t i a r t i c u l a r l v when exposed to mois ture , 

INCOMPATIBILITY (Mat̂ -iai,,o»oid)—vfat̂ T, 6rganic m a t e r i d i s , and products such as 
HAL^R^o&^gE'coMp ?̂Til"̂ D.SĴ fiySg§chlorî  acid, suituric acid and iiilsi, 
sulfur tr ioxider hydrogen 

HA2AROOUS 
POLYMERIZATION 

MAY OCtnjR 

WILL NOT OCCUR 
X 

CONDITIONS TO AVOID 

C 

SECTION VII SPILL Oft LEAK PROCEDURES 
STEPS TO BE TAKEN INCASE MATERIAL IS RELEASED OB SPILLED , 

Do not get oTi skin, in eyes, on clothing. Keep people upwind of leak or 
spill. Remove all sources of ignition. Wear full protective clothing 

including self-contained breathing apparatus, 
WASTE DISPOSAL METHOD 

ush away spill by flooding with water - ^ m applied quickly to entire snill 
rom a distahce. Dry san(i,"5shesV br"gravei~may Be~usea to absorb tor 

later disposal. Neutralize remaining traces of aciH with sotia ash or 
jpllfid fl 
Jl may B 

ntire 
bsorb 

lime. Avoid drainage to sewers, 

SECTION VIII SPECIAL PROTECTION INFORMATION 
RESPIRATORY PROTECTION (Specific Tyoaj None toT normal usc'. For emergencies use 
complete rubber s u i t with hnoH, 

VENTILATION LOCAL EXHAUST 

Maintain adequate ventilation 
SPECIAL , , 

Fume scrubbers ME£HANICA LJGanarall 
mknown 

OTHER . . 

Mist eliminators 

PROTECTIVE GLOVES • EYE PROTECTION A C l d - p r O O t g O g g l C S O r 

Long rubber gloves to cover foreajms rubber hood. 

OTHER PROTECTIVE EQUIPMENT 

Long rubber apron, rubber boots, long sleeveH sh-irt f, tTnu<it^r<!i of 
ORLON® and hat with hrim ; 

SECTION IX SPECIAL PRECAUTIONS 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

SEE ATTACHED SHPFT 

OTHER PRECAUTIONS 

E-18960 Date: 11/77 
For mora miorfnaiion .ef*. to. Du Pont Chlorosulf onlc Acld B u l l e t i n A-96540 

Manufacturing Chemists Assn. 50-33 
Nat ional F i r e P r o t e c t i o n Assn. Manuals 49, 491M 

^ f t U% mm %,-xm 9 * • 
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CHLOROSULFONIC ACID 

PRECAUTIONS TO BE TAXEN IN HANDLING AND STORING 

Do not breathe vapor or mist. , Do not get in eyes, on skin or 
clothing. Wash thoroughly after handling. Protect containers 
against damage. Drums should be stored in well ventilated areas 
away from combustible materials. Keep drums closed with bungs up. 
Keep drum storage periods to a minimum and vent once per week, or 
more often in hot weather. 

OTHER PRECAUTIONS 

Never dilute or contact directly with water because of violent 
reaction. Keep fire and sparks away from container openings; do 
not strike fittings with tools. 

APnnnni in«;s»/-i 



DU POflT 
finpU/TRIflLTCHEmiCflLA^epoflment 

PRODUCT 
DATA SHEET 

CHLOROSULFONIC ACID 
Chlorosulfonic acid is a clear, corrosive, straw colored 
liquid with a pungent odor. It reacts violently with water 
with evolution of heat and large quantities of dense 
white fumes. Hydrochloric acid and sulfuric acid are 
formed on decomposition. 

Chlorosulfonic acid is used principally in organic syn
thesis as a sulfating, sulfonating or chlorosulfonating 
agent Its chemical formula is CISOjOH. 

PHYSICAL PROPERTIES 

Molecular weight 116.531 
Boiling point*, "C 

Freezing point, °C 
•F 

Specific gravity (IS.e'C, GO^F) 

Density (IS-G-'C. SCF). lb/gal 

Vapor pressure, mm Hg (SO'C) 
(38»C) 
(60»C) 

155 
311 

- 8 0 
- 1 1 2 

1.752 

14.6 

0.8 
2.5 

11.0 

With SflRW decompos ttion 

AVERAGE ANALYSIS 

Total chlorosulfonic acid (HCISO,). % 99.4 

Total chlorides as Ha, % 31.2 

Sulfuric acid (H,S0,), % 0.2 

Free SO,, % 0.4 

I ron '* (Fe), ppm 1.0 

Aluminum (Al), ppm less than 1 

CHEMICAL PROPERTIES 

Sulfation 
ROH + aSOjOH - > ROSOsOH + HO 

Sulfonation 
RH + CISOiOH - » RSOJOH + HQ 

Chlorosulfonation 
RH + 2CISO2OH - » RSOjCI + HjSO, + Ha 

Reaction with salts 
Naa + aSOjH - * NaOSOiCI + HCI 

USES 

Pharmaceuticals—synthesis of sulfa drugs, saccharin, 
sterilizing agents. 

Detergents and Wetting Agents—fornnation of alkyl sul
fates; also reacts with unsaturated oils to yield sulfonic 
acid derivatives. 

Synthetic Dyes—used as sulfonating agent in synthesis 
of intermediates for acid and vat dyes; solvent or re
action medium for dyestuffs. 

Resins—catalyst in the production of thermosetting 
resins; sulfonating agent in preparation of resin-based 
ion exchange resins. 

Organic Synthesis—catalyst in esterification and alkyla
tion reactions; preparation of alkyl halides and unsatu
rated ketones, short chain dialkyl sulfates. 

STORAGE AND HANDLING 

Drums of chlorosulfonic acid shoukl be stored away 
from nitrates, carbides, chlorates, metallic powders and 
organic materials. Contact with these and other com
bustible materials may cause fire. 

Store drums with bungs up. Keep drums out of sun 
and away from heat Keep lights, fire and sparks away 
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from drum openings. Storage periods and temperatures 
should be kept to a minimum. 

Glass lined steel tanks are most preferred for bulk stor
age of chlorosulfonic acid, although stainless steel 
tanks can be used "rf nominal iron pickup can be toler
ated. Storage in steel tanks results in product discolor
ation and formation of sediment. 

Although chlorosulfonic acid is produced with an iron 
content of 1 ppm or less, the acid may pick up iron 
after delivery depending on the shipping container as 
well as elapsed time and temperature during shipment 

PERSONAL SAFETY 

Chlorosulfonic acid Is a corrosive material that causes 
severe burns on contact. Do not get in eyes, on skin or 
on clothing. Do not breathe vapor or mist Rubber 
gloves, rubber apron and acid proof goggles should 
be worn when handling chlorosulfonic acid. 

Contact with water or moist air releases irritating gas. 
Do not allow water to enter container because of violent 
eruption. 

Vapors of chlorosulfonic acid are harmful if inhaled 

and may cause delayed lung injury. Use with adequate 
ventilation. 

In case of personal contact immediately flush eyes or 
skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes; for eyes, 
call a physician. Vtesh contaminated dothing before reuse. 

For inhalation, remove person to fresh air. If not breath
ing, give artificial respiration, preferably mouth-to-
mouth. If breathing is difficult, administer oxygen. Call 
a physician. Do not induce vomiting. 

For more information consult the Du Pont bulletin on 
chlorosulfonic add and Chemical Safety Data Sheet 
SD-33 published by the Manufacturing Chemists Associ
ation (MCA). 

PACKAGES 

Chlorosulfonic acid is available in returnable 55-gal 
steel and stainless steel drums; it is also available in 
tank cars and tank trucks. Containers, carry the white 
acid label as prescribed by the Department of Trans
portation (DOT). Freight classification: Corrosive Liquid. 

C 

This data theet a for guittence in u i ing Du Pont chieroivftoric K i d . K is bated 
upon tn tom j i t an and last i beli«ved to ba raliAble. but suitabfUty tor any partkular 
tne should ba confirmed by user's own tests. Tho advice contained in this data 
shett ts 0ven and aoc«0ted at the usar't risk and tha Ou Pont Company makas no 
guarantoB of rasidts and assumes no obtigation or lEabOity in connection H M H M U L 
This publication is not to be tafcen as e Dcanso to operate under or recommenda
tion to Inlr ing*. any patents. 

E. I. DU PONTDE NEMOURS & CO. (INC.)* INDUSTRIAL CHEMICALS DEPARTMENT* WILMINGTON, DELAWARE 19898 

CHARLOTTE. N.C 28210 
6250 Falniew Rd., P.O. Bos 1909 
704-364-1550 

SALES OFFICES 
CHICAGO, ILL. 60646 CLEVCLAND, OMO 44134 
7250 N. Cicaio Axe., Uncolnaiood 5001 UayflsM Rd. 
312-675-1010 216-382-5800 
CMCBBO Arsa: 463-7250 

NEW YORK. N.r. 10001 
Rm. 1 to t . Empir* StBls Bldg. 
350 Flllh Aio. 
212-971-4000 

PHILAOELPHM. PA. (SutHiitian) 
308 E. Lancaatar Aug. 
Wynnewood. Pa. 19096 
215-678-2700 

HOUSTON, TEXAS 77027 
Sulle 1620. Post Oak Tower 
713-621-8800 

SAN FRANCISCO, CAUF. 94104 
l20MontBOinerySt. 
415-391-7300 

IN EUROPE 
Du Pont de Nemours Intemalional S i^ . 
78-82 Route de Aeaclaa 
CH-1211 
Qaneva 24. Svritzeitand 

INCANAOA 
Du Pont of Canada Lid. 
Box 660, Mentisal. P.O. 

sn» 
A42Z75 Printed in U S A . 
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ô  

••W-^-Afct-. ' . ' ' ' . -^*-- ' .^^.-.* ' ' -^- ' •"• ' 

••••..>:-•••: • - ; ' ' ' ' . . • ' - . . • • - ^ : . i r q . ' • . . ' . ' - ' ' • • ^ • ^ • > , ; ^ ... • • • .^^ .s ; . ' • ••• V ^ 

• • . • • • ^ • • • . ' . ' : • , . . . . • . „ . . . •• • • • ' " • • • - . ' i . l ' 

" ^ • • • ' • ' . v . , • • . • • . • • : • • ' • • • . . ' J ; " • • " • ' ' ' • ' • ' • ' • * ' ' ^ ^ • S * * ' 

' ' - • • . - ' . ' • • • • ' • . , . . • • • . ' . •• • ' - • ' - 4 . • • ' • ' • ' • " • • • * ' ' i . . ' ' . ' - ^ - : ' ' . • " • • ' i " ! 

ARnnnniinAflA/A 



UfOAT !i?^*wr^-**^^^-
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MATERIAL SAFETY DATA SHEET 
SECTION I 

MANUFACTURER-S NAME 

E. I . du Pont de NemoiiT-; F., Cn (Tnr ) Tmr'7n':'n°o§ 
AOORESS (Numbar. Street, Ci ty , State, and ZIP Cooel ADDRESS (Number. Street, Ci ty , State, a 

Wilmington. nT= i M M CHEMICAL N>UXIE A N D SYNONYMS J R A O E NAME AMD SV.NONYMS, , ^ _ 

ChlorosuT.fonic Acid. Chlornsui fi.T-i,- Ar-i,̂  IChlorosulfonic Acid. CSA CHEMICAL F A M I L Y 

Inorganic Acid 
F O R M U L A 

C1S03H 

SECTION II HAZARDOUS INGREDIENTS OF MIXTURES 

W.A.* 

SECTION III PHYSICAL DATA 
BOIL ING POINT 

152 305 
SPECIFIC G R A V I T Y ( H j O ' l ) 

l*il2_ VAPOR PRESSURE (mm Hal 

@ 30 C f86 F^ 
VAPOR DENSITY ( A I R = t l 

JLLI. 
PERCENT V O L A T l l 6 
BY V O L U M E IS} 

J_tfl_ 
E V A P O R A T I O N B A T E 

fbutvl acetate 11 less thar 1 
SOLUBIL ITY IN WATER 

On contact with water . 
APPEARANCE AND OOCLR 

Clear to cloudv. 

decomposes ̂  iolently into sulfuric 6 h-ydrochlori:: 

CQlOTless t o l ighl l y e l l o w fuming ligiiirf w i th al pungent odor , 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT iMarhon U«ad) 

N,A. fnon-flammable1 
F L A M M A B L E L IMITS U M A B L E 

N.A. 
LEL 

CXTINGUISHING MEDIA 

Dry chemical or carbon dioxide W 
AUTO. lONIT . 

TEMP. 

SPECIAL FIRE FiGNTiNo PROCEDURES Cool t ank With w a t c r i f exposed t o f i r e . Do, no t 
e t wa te r i n t;ank. Wear f u l l n r n r ^ r - t i v e r T n t h i n p i n c l u d i n g b o o t s . Wear 

b r e a m i n g a p p a r a t u s . >elt-c6ntaine ¥ 
XNUSiJAL .'IRE ANO EXPLCISIQN HAZARDS 

void c o n t a c t w i t h wa te r s i n c e r e a c t i o IQn V. evolution or heat and dense white fumes. 
tact with combustible material. 

^ 
jolent (explosivet with 
can cause ignition by con-

SECTION y HEALTH HAZARD DATA 
THRESHOLD LIMIT VALUE (ACGIH) n o t ( l e t eTmlned 
r s ppm recommended p e r MCA SD-.^31 

TIME WEIGHTED . I V f P A G E lOSHA) 

Not rietermined 
aFFECTS OF OVEREXPOSURE auses severe burns. Harmful if inhaled--may cause delayed lung injury. 
Contact with water or moist air releases irritatin? pas. 

fMERGENCV ANQ FIRST AID PROCEDURES' n case of contact. flusn eves or skin with plenty of water for at least in case oi contact, riusn eyes or slcin with plenty ot water tor at lea 
15 minutes while removing contaminated clothing ahd shOQS, If,inhaled. 
rpTnovf> pprsnn tn fl̂ l̂? '̂''̂/ "^ not breathing, apply artificial respira 

* tion; give oxygen it breathing is difficultt Vomiting should not 
induced. Tn alT ragpg^ ra^^ a physician 

ial resi 
d not be 

>N.A. - Not ahnlicable 

The data (n ti l ls Matarlal Sattty Oatt Sheet relatas only to t l ie spaciNc material designated harain and docs nsi -vials to usa In comWnailon Miiti m y other 
manual or in any piecsss. Thsinfonnaiian aat forth liarein is fumlsnadfreeef charge snd isbssad on technical data that Ou Pont iwlisves (o be raHalile. It is 
Inlendsd tor uss hy persons having tschnieal skill and at their earn diaeratlon and riak. Since condit ion* o l use are outside our control, v e make no 
warranties, express or impNsd. andaaaunw no liai»llly in eenneetlon erith any use ef this Intannatlon. Nniiiing ,i<>rein is to be taken as a license to operate 
under or a reeommendatlen to infringe any patenta. 
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SEaiON VI REACTIVITY DATA 
STABILITY UNSTABLE 

STABLE 

CONOtTIONS TO AVOID . . _ _ • . . _ * « . . . .^. . t . 

Violent reaction with water. Corrosive to most 

INCOMPATIBILITY (Materlala to avoiol 

n i t r a t e s , c a r b i d e s , c h l o r a t e s 

m e t a l s , p a r t i c u l a r l y when exposed t o m o i s t u r e . 
w a t e r , i r g a i i i c n l d t e i ' i d i s , irtd p r o d u c t s such as 

HA^AVoousSECoMrosmo'î î RODucTr̂ fiySr̂  ^clid, sulflilfiC SCld and HlliiiL. 
s u l f u r t r i p x i d c r hydrogen 

HAZARDOUS 
POLYMERIZATION 

MAV OCCUR 

WILL NOT OCCUR 
X 

CONDITIONS TO AVOID 

SECTION VII SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED . , _ l _ 

Do not pet on skin, in eyes, on clothing. Keep people unwind Qf leak Pjr 
spill. Remove all sources of ignition. Wear full protective clothing 

including self-contained breathing apparatus. 
WASTE DISPOSAL METHOD . . , n 

lush avfav spill bv floo4ing with water applied quickly to entire spill )V floodJ 
jry sand, 

pplied quickly to entire 
$1 may t>e used to absorb rom a distahce. Dry sanu, 

later disposal. Neutral,ize reipaihing shes, or grav._ , , 
traces of aciri with snda ash nr 

or 

l i m e . Avoid d r a i n a g e t o s e w e r s . 

SECTION Vi l l SPECIAL PROTECTION INFORMATION 
RESPIRATORY PROTECTION (Soaeific Type) Nonc t o r norTOal use^ For emergenc ies u s e 
comple te r u b b e r s u i t w i th hood. 

VENTILATION LOCAL EXHAUST 

Maintain adequate ventilation 
MECHANICAL (Ganaral) 

UnTcn cnown 

SPECIAL 
Fume scrubbers 

U 1st eliminators 

PROTECTIVE GLOVES ' EYE PROTECTION A C i U - p r O O t g O g g i e S O r 

Long rubber gloves to cover foreaitms rubber hood. ' 

OTHER PROTECTIVE EQUIPMENT 

Long rubber apron^ rubber boots, Tong sleeved shirt F, frnnsprs nf 
ORLQN® and hat with hrim 

SECTION IX SPECIAL PRECAUTIONS 
PRECAUTIONS TO BE TAKEN IN HANDLING ANO STORING 

SEE ATTACHED SHV.V.T 

OTHER PRECAUTIONS 

£-18960 Date: 11/77 
For mora information rafario: Du Pont C h l o r o s u l f o n l c Ac Id B u I l e t l n A-96540 

Manufac tu r ing Chemis ts Assn . SD-33 
N a t i o n a l F i r e P r o t e c t i o n Assn . Manuals 49 , 491M 
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CHLOROSULFONIC ACID 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Do not breathe vapor or mist. Do not get in eyes, on skin or 
clothing. Wash thoroughly after handling. Protect containers 
against damage. Drums should be stored in well ventilated areas 
away from combustible materials. Keep drums closed with bungs up. 
Keep drum storage periods to a minimum and vent once per week, or 
more often in hot weather. 

OTHER PRECAUTIONS 

Never dilute or contact directly with water because of violent 
reaction. Keep fire and sparks away from container openings; do 
not strike fittings with tools. 

ABOOOOIIO97 



DU PONT 
Material Safety Da-ta Sheet 

Page 

# MATERIAL IDENTIFICATION 
DDA-1000 

MSDS NUMBER 
CORPORATE NUMBER 

: 1796PC 
: DU000209 

Revision Date 
Date Printed 

20-Nov-89 
02-NOV-90 

MANUFACTURER/DISTRIBUTOR 
Du Pont 
1007 Market Street 
Wilmington, DE 19898 

PHONE NUMBERS 
PRODUCT INFORMATION 
TRANSPORT EMERGENCY 
MEDICAL EMERGENCY 

1-(800)441-7515 
I-(800)424-9300 
i-(BOO)441-3637 

CHEMICAL FAMILY ALKYL NITRATE 

TRADE NAMES / SYNONYMS 
DUPONT DIESEL ADDITIVE 1000 
2-ETHYL HEXYL NITRATE 

CAS NAME : 
CAS NUMBER : 
DU PONT REGISTRY NUMBER: 
FORMULA : 
MOLECULAR WEIGHT : 
TSCA INVENTORY STATUS : 
NPCA-HMIS RATINGS : 

NITRIC ACID, 2-ETHYLHEXYL ESTER 
27247-96-7 
191977 
CaH17N03 
175.0 
Reported/Included 
Healths 2 Flammability: 2 Reactivity: 3 
Personal Protection rating to be suipplied by 
user depending on use conditions. 

COMPONENTS 

Material 
2-ETHYL HEXYL NITRATE 
2-ETHYLHEXYL ALCOHOL 

CAS Number 
27247-96-7 
104-76-7 

98-100 
0-2 

PHYSICAL DATA 

Boiling Point 
Vapor Pressure 
Vapor Density 
Evaporation Rate 
Water Solubility 
Odor 
Form 
Color 

Decomposes above 100 deg C 
.035 mm Hg at 20 deg C (68 
>1 (air = 1.0) 
_< 1 (Butyl Acetate = 1.0) 
.02 WT X 
Ester 
Liquid 
Straw colored 

(212 deg 
deg F) 

F) 
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* MSDS No. 1796PC 

Specific Gravity 

DU PONT 

M.5 te r i a l S a f e t y Data Sheet 

(PHYSICAL DATA - Con t i nued ) 

0 .96 a t 16 deg C (60 deg F) 

Page 

HAZARDOUS REACTIVITY 

Instabili-ty 
Incompatibility 
Polymerization 

Decomposition 

! Stable at normal temperatures and storage conditions. 
: Incompatible with strong acids, strong bases. 
! Polymerization will not occur. 

Decomposes with heat. Decomposition 
temperature is > 100 deg C (> 212 deg F). 
Hazardous gases/vapors produced are oxides 
of nitrogen and carbon monoxide. 

FIRE AND EXPLOSION DATA 

Flash Point 79 deg C (175 deg F) 
Method ! TCC 
Flammable Limits in Air^ X by Volume 

LEL I 0.25 
Autoignition : 130 deg C (266 deg F) 
Autodecomposition: 185 deg C (365 deg F) 

Exotherm initiation temperature 120 deg C (248 deg F). ' 
(Self-heating rate sustained due to decomposition) 

FIRE AND EXPLOSION HAZARDS 
Combustible. Heating can release vapors which can be ignited. 
Ha2.ardous gases/vapors produced in fire are carbon monoxide and oxides 
of nitrogen. 

Risk of explosion if heated under confinement. 

EXTINGUISHING MEDIA 
Water Spray. Foam. Dry Chemical. co: 

SPECIAL FIRE FIGHTING INSTRUCTIONS 
Evacuate personnel to a safe area. Wear self-contained breathing 
apparatus. Cool tank/container with water spray. Fight fire from 
maximum distance, use extreme caution as heat may decompose material 
and rupture containers. 
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MSDS No. 1796PC DU PONT Poae 
Mater i.5 i S.̂ t'ety Dat-a Sheet 

OTHER PHYSICAL HAZARDS 

2-EThYLHEXYL NITRATE SHOULD NOT BE EXPOSED TO STEAM, SPARK, 
FLAME, OR HOT SURFACES. RAPID GAS EVOLUTION DURING 
DECOMPOSITION MAY LEAD TO BURSTING OF CONTAINER AND MAY BE 
EXPLOSIVE IF HEATED UNDER CONFINEMENT. 

HEALTH HAZARD INFORMATION 

ANIMAL DATA 

Inhalation 1 hour LCSO: 4.6 mg/L in rats 
Skin Absorption ALD: > 4,820 mg/kg in rabbits 
Oral ALD: 7,500 mg/kg in rats. 

The product is a slight skin irritant but is not an eye 
irritant in animals. Toxicity described in animals from 
exposure by ingestion include weight loss, weakness, ataxia, 
lacrimation, and nonspecific preterminal effects. 
Intra-arterial administration to spontaneously hypertensive 
male rats produced a reduction in blood pressure. This is 
not an occupational route of exposure. By inhalation, the 
product caused kidney changes and decreased body weight 
gain in exposed animals. No significant increase in 
methemoglobin was observed in rats exposed by inhalation to 
417 ppm for 6 hours. No animal test data are available to . 
define carcinogenic, mutagenic, developmental, or 
reproductive hazards. 

HUMAN HEALTH EFFECTS 

Contact with the liquid may cause slight skin irritation 
with discomfort or redness. Significant skin permeation, 
and systemic toxicity after contact appears unlikely. 
Overexposure by inhalation to the product may cause 
nonspecific discomfort, such as nausea, headache, or 
weakness. Low level exposure has caused headache and 
fatigue in humans. 

CARCINOGENICITY 
None of the components in this material is listed by lARC, NTP, 
OSHA, or ACGIH as a carcinogen. 

EXPOSURE LIMITS 
DDA-1000 

AEL • (Du Pont): 5 ppm - 8 & 12 Hr. TWA 
TLV (ACGIH) : None Established 
PEL (OSHA) : None Established 
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MSDS No. 1796PC DU PONT P^ge ^ 

Material Safety Data Sheet 

(HEALTH HAZARD INFORMATION - Continued) 

OTHER APPLICABLE EXPOSURE LIMITS 
2-ETHYLHEXYL ALCOHOL 

AEL « (Du Pont): 20 ppm - 8 Hr. TWA 
TLV (ACGIH) : None Established 
PEL (OSHA) : None Established 

* AEL is Du Pont's Acceptable Exposure Limit. 

SAFETY PRECAUTIONS 
Avoid breathing vapors or mist. Avoid contact with eyes, skin, or 
clothing. Wash thoroughly after handling. 

FIRST AID 

INHALATION 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. ' If breathing is difficult, give oxygen. Call a physician. 

SKIN CONTACT 
Flush skin with water after contact. Wash contaminated clothing before 
reuse. 

EYE CONTACT 
In case of contact, immediately flush eyes with plenty of water for .at 
least 15 minutes. Call a physician. ' 

IhJGESTION 
If swallowed, do not induce vomiting. Immediately give 
two glasses of water, or activated charcoal slurry. 
Never give anything by mouth to an unconscious person. 
Call a physician. 

NOTES TO PHYSICIAN 
To prepare activated charcoal slurry suspend 50 g activated 
ch.arcoal slurry in 400 ml water in plastic bottle and 
shake well. Administer 5 ml/kg, or 350 ml for an average 
adult. 

PROTECTION INFORMATION 

GENERALLY APPLICABLE CONTROL MEASURES AND PROCEDURES 
Keep away from heat, sparks and flames. 

Use ventilation that is adequate to keep airborne 
concentrations below exposure limits. 

ARnnnniivQJ^M 



• MSDS No. 1796PC DU PONT Page 

Ma-fcerial Safety Data Sheet 

(PROTECTION INFORMATION - Continued) 

PERSONAL PROTECTIVE EQUIPMENT 
EYE/FACE PROTECTION 
Wear safety glasses or coverall chemical splash goggles. 
RESPIRATORS 
Where there is potential for airborne exposures in excess of 
applicable limits, wear NIOSH/MSHA approved respiratory 
protection. 

PROTECTIVE CLOTHING 
Wear gloves and clothing sufficient to minimize contact. 

DISPOSAL INFORMATION 

SPILL. LEAK. OR RELEASE 
NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS before 
proceeding with clean up. Use appropriate PERSONAL PROTECTIVE 
EQUIPMENT during clean up. 
Soak up with sawdust, sand, oil dry or other absorbent material. 

WASTE DISPOSAL 
Treatment, storage, transportation and disposal must be in accordance 
with applicable Federal, State/Provincial, and Local regulations. 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name : NOT REGULATED UNLESS SHIPPED IN PORTABLE TANK > 

110 GAL 

DOT/IMD 
Proper Shipping Name : NOT REGULATED 

Shipping Containers 

Steel Drums - DOT 17E 

STORAGE CONDITIONS 

Store in well ventilated area. 

Annnnni MQAiff;. 



MSDS No. 1796PC DU PONT Page 
M.3terial Safe-fcy Data Sheet 

(STORAGE CONDITIONS - Continued) 

Refer to Dupont Bulletin " DDA-1000 Cetane Improver Thermal 
Stability" for detailed storage and handling guidance. This 
bulletin presents background information on thermal 
stability for storage and safe handling. Important 
considerations are: 

Properly insulated tank car or tank truck. 

Cap steam coils and valves on tank car, truck and storage 
tanks. 

Water deluge system for storage tank. 

One or more of the following safeguards is recommended: 
Unrestricted recirculation loop 
Thermal sensor and relief in pump system 
Low flow pump interlock 

This bulletin also describes proper, safe unloading 
of equipment•from bulk containers. 

TITLE III HAZARD CLASSIFICATIONS 

Acute : Yes 
Chronic : No 
Fire : Yes . 
Reactivity : Yes 
Pressure : No 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Responsibility for MSDS : R. V. Daum 
Chemicals St Pigments 
Wilmington, DE 19898 
800-441-9442 

tt Indicates updated section. 

End of MSDS 
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PLANT OVERVIEW 
WEST HELENA PLANT - DECEMBER 1992 

1.0 FINANCIAL DATA 

DECEMBER YTD 
ACT BGT ACT BGT 

Net Sales 2,046 826 45,279 48,381 
C.O.G.S. 1,518 841 35,688 38,220 
Gross Margin 528 ^ (15) 9,591 10,160 
Gross Margin (%) 25.5 (1.8) 21.0 20.8 

2.0 OPERATIONS 

2.1 Unit 1 - The Orfom run for Phillips was completed. There were several 
problems during the run caused by analytical difficulties. Their resolution 
caused the run to be extended by a few days. 

2.2 PROPANIL - Operations were normal with the unit being operated to 
minimize raw material costs at the expense of cycle times. 

2.4 Unit 4 - The first batch of ADPA for A&W unexpectedly precipitated out of 
solution during the strip stage. Production was discontinued until January to 
better assess the situation. 

2.6 DCA - Operations were routine with the unit operating on a modified 
schedule to control inventories. Inventory targets for DCA in drums were 
increased to reflect high 1993 demands, 

3.0 HEALTH, SAFETY and ENVIRONMENTAL 

There was one OSHA recordable accident and one minor accident during the 
month. The safety record for 1992 vi'as a significant improvement over 1991. A 
comparison of injury statistics is as follows: 

Year to Date in: 
Total Accidents 
OSHA Recordables 
Injury Frequency Index: 

Month 
Y-T-D 

1992 
34 
18 

1.87 
2.33 

1991 
44 
21 

1,40 
2.87 

There were no new environmental problems encountered during December. 
The Facility Investigation CAO received preliminary approval from the state. 
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4.0 BUDGET VARIANCE ANALYSIS 

4.1 DECEMBER BUDGET SUMMARY 

Expense Category 

Payroll 
Fringes 
Utilities 
Maintenance w/1 abor* 
Miscellaneous 

Total Controllable 

Non-Controllable 

Total Plant Oper Cost 

Actual 

273,702 
85,178 
80,316 

117,635 
(189,452) 

338,173 

72,104 

410,27 

Budget 

318,446 
94.932 

108.332 
236,271 
123,916 

831,409 

143.847 

975.256 

Variance 
Amount 
(44,744) 

(9,454) 
(28,016) 

(118,636) 
(313,368) 

(493,236) 

(71,743) 

(564,979) 

% 
(14.1) 
(10.0) 
(25.9) 
(50.2) 

(252.9) 

(59.3) 

(49.9) 

(57.9) 

I 
I 
I 
I 
I 
I 
I 
I 
• (331) Waste Disposal - Partial acaual for the Wormald 

settlement, 
I (59) Wages & Salaries - Continue to mn below budgeted staffing 
• level. 

1
(56) Contract Labor - Running below budget as outside labor is 

used on capital improvements. 
(46) Maintenance Supplies - Maintenance in general was low in 

December. 
(29) Electricity - Running below budget most of the year. 

• Figure shows maintenance labor which is also included in payroll total. This is 
not double counted in the Total Costs, 

4.2 DECEMBER VARIANCE ANALYSIS 

Amount Comments 

(551) Total of variances more than $20M 

58 Total of variances less than $20M 

(493) Total Controllable Variance 

^M^ 
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CEDAR INTERNAL CORRESPONDENCE 

Date: January 8, 1993 

To: D. Hoppel From: M. J. Pocrass 

cc: R. Johns Subject: Deeeaber Monthly 
J. Walker operations l̂ epbrt 

1.0 UNIT 1: The Phillips Orfom campaign ended on December 31. 
Allyl chloride was successfully handled in a bulk storage system 
installed prior to tJiis run. The CO-300 processing rate exceeded 
that of the previous run. Wastewater was treated without incident. 
Analytical difficulties during the CO-800 phase of the campaign led 
to additional and, as it turned out, unnecessary processing steps. 
The method provided by Phillips for this run was abandoned in favor 
of the method successfully employed during previous campaigns. 
Once this change was made the remaining CO-800 processing proceeded 
normally. All shipped product met specifications. D-8 production 
was uneventful except for a CS_ shortage which delayed the 
completion of the last batch until drummed material was received. 
A B. F. Goodrich campaign was scheduled to start up on January 6, 
1993. 

2.0 UNIT 2: Propanil reactor R-1 was again operated on a five-day 
" minimum raw material cost " schedule ( i.e. longer time cycle, 
more propionic acid, less propionic anhydride ) the entire month 
in response to softened sales demand. Production was in the form 
of 3 lb. formulation and Rohm & Haas Stam. It appears that 
production volvune will increase in January as compared to 
December. 

December YTD 
Tech Produced (M lbs) 289.9 10,094.5 
Yield on DCA (%) 108.2 98.4 

3.0 UNIT 4: Modifications for the A fi w ADPA campaign were 
completed. The campaign started on December 18. Operational 
problems during the stripping of the first batch dictated tabling 
the start of the second batch till after the start of the new year. 
The first batch solidified in the reactor due to insufficient 
dilution. The batch was completed after steps had been taken to 
" fluidize " it so that the stripping could be completed. 
Instructional changes were made to address the solidification 
problem. 

December YTD 
Perborate (lbs) 0 85,080 
ADPA 60 0 0 
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4.0 UNIT 5: The cleanout of the formaldehyde tank was completed 
after the remaining formaldehyde was shipped to Grace. 

5.0 DCA UNIT: The unit operated on a 5-day schedule due to 
softened Propanil sales demand the entire month. Intermediate cut 
receiver V-316 was reconnected to the process auid successfully 
placed back into service. The nitric acid was emptied, inspected 
repaired and put back into service. Additional drumming of DCA 
for sales was carried out and will continue on an as needed basis. 
A line was installed to allow transfer of DCA accumulated in the 
xinit's wastewater trea-tment tank to the crude tank as well as the 
transfer of water in the crude tank to the wastewater treatment 
tank. This will alleviate operational difficulties which ensue 
due to the unwanted presence of these materials in these tanks 
( DCA in the wastewater tank, water in the crude tank ). The 
5-day schedule will continue into January. The need to resume 
7-day operation will be reevaluated in mid-January. 

December YTD 
DCA (lbs) 390,586 7,851,348 

M.^J. Pocrass 
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CEDAR INTERNAL CORRESPONDENCE 

DATE: J a n . 8, 1992 

TO: Dave Hoppel FROM: Tom Lodice 

CC: SUBJECT: Monthly A c t i v i t i e s 

DCA 

- The r ep l acemen t v a l v e f o r t h e hydrogen f e e d t o t h e a u t o c l a v e h a s 
been I n s t a l l e d . 

- All o f t h e s t a i n l e s s s t e e l DCNB t r a n f e r piping h a s been r e p l a c e d 
with Tef lon l ined p ipe . 

- The bot toms druimning sys t em h a s been completed however, some 
a d d i t i o n a l work will be r e q u i r e d on fume c o n t r o l . 

- The r e p a i r s t o V-316 h a v e been completed and 'the v e s s e l h a s been 
p u t back in-tx) s e r v i c e . 

BFG 
- Trac ing and i n s u l a t i o n were i n s t a l l e d on t h e R-U07 o v e r h e a d s y s t e m 
and r e c e i v e r in o r d e r -to minimize f r e e z i n g problems du r ing ' the 
n i t r o g e n s p a r g e . 

- A c y l i n d e r f l u s h s ta ' t lon was i n s t a l l e d on t h e bottom f loor . 

- The o p e r a t i n g p r o c e d u r e s were re 'v i sed by ( ^ o r g e F o e h r i n g e r . 

PROPANIL 
- A v a l v e was i n s t a l l e d on T-2204 (emuls i f i e r t ank) s o t h a t a l e v e l 
t r a n s m i t t e r could be i n s t a l l e d a t a l a t e r d a t e . 

PERBORATE 
- A mee'ting with DuPont will be he ld on J a n . 8 t o d i c u s s f u t u r e 
p roduc t ion of t h e P e r b o r a t e . I h a v e c o n t a c t e d one m a n u f a c t u r e r t o 
o b t a i n des ign in fo rmat ion f o r a conveying s y s t e m f o r t h e raw 
m a t e r i a l . 

PHILLIPS 
- The a l l y l c h l o r i d e t a n k was p u t i n t o s e r v i c e and a l l t h r e e of t h e 
Ph i l l ips p r o d u c t s were produced in u n i t one du r ing December. 

- Piping modi f ica t ions were made t o R-U08 txj c h a r g e 3 drums of 
ca rbon d i s u l f i d e t o complete t h e l a s t b a t c h of D-8 . 
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ACID CHLORIDE 

- Preliminary P&ID's have been prepared the prepara t ion of acid 
chloride in uni t one. A CAR has been submitted for t h e project with 
s t a r t u p scheduled for mid-February. 

A&W 
- A hazop review of t he ADPA process was held on December 11. 

- Modifica-tions to uni t four were completed and the process was 
s t a r t e d on December 18. The f i r s t batch ran extremely well except for 
the s t r ip . A water addition system is being designed for R-41G4 to 
insure t h a t t he co r rec t water charge i s added to t he reac tor .e 

OTHER 
- NuTemp has completed t he r epa i r s on the exchanger heads and i s in 
the process of seal ing them. The other mater ia ls a r e on hand a t e 
NuTemp. They a r e due to be he re during the second week of January to 
complete the r epa i r s to t h e "new" machine. 

- (Seorge Foehringer has completed am in i t ia l d r a f t of the "Mechanical 
Integri ty" sect ion for our PSM manual. 
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EMVIROMMEHTAL MONTHLY REPORT FOR DECEMBER 1992 

FACILITY INVESTIGATION (CAO) 

PC&E conditionally approved the Preliminary Report on December 21, 
dependent upon correcting noted deficiencies to the second 
revision. A meeting has been scheduled (Jeff Bennett, Allen Malone 
and me) with PC&E for January 5 to discuss their comments and their 
opinion of Cedar's effort. In talking to Joe Hoover on December 
29 about our relationship, he says he is pleased with the way we 
are proceeding, however the tone of the approval letter indicated 
to me otherwise. 

The Work Plan has been completed, and is due at PC&E on January 20. 

Proposals for the Work Plan Assessment Project have been received 
from Roy F. Weston and Chemical Waste Management. Costs range from 
$28OK to $450K (40-60% is for laboratory analyses). Proposals are 
still outstanding from EnecoTech and Ensafe. 

TOXICITY REDUCTION EVALUATION (CAO) 

A general construction permit has been submitted, and approved, to 
cover any changes to the stormwater or biotreatment system that 
occur during the length of this CAO. 

An extension has been granted to the task requiring submission of 
a Best Management Practices Plem in order to allow us to review new 
EPA directives on the subject. 

Higher discharge rates from outfall 002 have been granted for COD, 
BOD, TSS and total pesticides. These limits are based on a revised 
production rate of Propanil and DCIA, and are sufficient to remove 
these parameters as a limiting factor. 

1 was informed verbally that a violation of any permit limit at 
002 will not be penalized during the course of this CAO. Written 
verification.of this is being prepared at PC&E. 
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2. 

AIR DIVISION 

I met with our new engineer to find out if there is any way to 
speed up the permit application approval process. I also presented 
isome ideas on how to improve the structure of our permit, which 
would in turn allow her to more easily understand information when 
we submit it. This will require a major rewrite of the permit, of 
which I am in the initial stages. Updated P&ID's and process 
descriptions currently being prepared in-house will be the basis 
of this. 

Since the majority of the permit applications she receives do not 
require quick turnaround, she agreed to look at ours on a priority 
basis when we request it. 

She also agreed to waive the requirement for Cedar to do screening 
models, which had been a condition of approving the ADPA-60 permit. 

I think we now have a good relationship with the air division. 

PAD 3 WASTE DRUMS 

The next to last truck from the original accximulation is awaiting 
profile approval from the disposal facility. The last truck of 
drums is staged and samples/profiles are being prepared. 

Twenty waste drums were received from operations this month, and 
twenty-five were disposed. 
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CEDAR CHEMICAL CORPORATION 

January 11, 1993 

Laboratory Monthly Report - December 

/2_ 

Material, 

Prop Tech 
Prop 3lb 
Stam 

Material. 

DCNB 
DCA-Hydro. 
DCA- Dist. 

1 Batchep, 

20 
4 

16 

t Batches, 

28 
43 
14 

Propanil 

% Assay, 

97.8 
36.6 
45 .-3 

3.4-DCA 

% 3.4-DCNB. 

88.6 

IbVoallon. 

%. 

3.06 
4.05 

3,4-DCA. 

*79.6 
97.9 

%-

%_ 

In Spec, 

100 
100 
100 

In Spec. 

100 
100 
100 

*There were only 3 samples pulled out of 43 Hydrogenations. 

Phillips 

Material. # Batches. %CO300. % D-8. % CO800 % In Spec, 

96.3 CO300 
D-8 
CO800 

Unit ntimber 

12 
8 

10 

1. 
2. 
6. 

Workload 

Unit Name 

Phillips 
Propanil 
3,4-DCA 

Total 

100 
38.3 100 

39.5 100 

• of Analyses Performed 

496 
754 
339 

1,589 

Safety 

There were no safety infractions recorded during the month 
of December. No near misses or accidents were noted for the 
period. 

Review of December Objectives 

1. Goodrich installation still is pending. The hood came in 
damaged and must be sent back to Security Steel craft for 
refabrication. This will take several months to complete. 

2. Unit one startup was done in December. There were problems 
encountered with the new C0800 analytical methods supplied 
by Philliips and caused numerous delays. A separate report 
was issued to explain this in detail. 
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2. 

3. All analytical preparations for AOPA were completed. 
Validation prior to startup was limited due to 
unavailability of raw materials and products. 

4. Drum assessments remain to be completed. 

Objectives for January 

1. Restart ADPA 
2 Continued work on the Goodrich Hood. 
3. Initiate work on PMC analytical for February start-up, 
4. Work on Diuron 
5. Write ISO 9000 procedures with Mike Cobb. 
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Page 1 of 1 

WEST HELENA PLANT 

MONTHLY PERSONNEL REPORT 

p E a CLASSIHCATION 

^FRCIALS/MANAGERrhis Mo. 
Idministration 
production Manager 
£lant Supervisors 
•epartment Heads 
TOOFESSIONALS 
Xhemists 
Inglneers 
" ther (Purdi. Agent] 
^bCHNICIANS 
l a t i Techs 
flhUCE/CLERICAL 
Secretaries 
• lerks 
I K I L L E D 

Mtdtsnics 
l ead Operators 
OPERATIONS 

^pe raters 
lackaging 
SERVICE 

^afety 
• a i d 

1 
1 

11 
2 

2 
7 
1 

9 

6 
3 

IS 
21 

24 
7 

6 
1 

Last Mo. 
1 
1 

11 
2 

2 
7 
1 

9 

6 
3 

16 
21 

24 
7 

6 
1 

12-31-92 

TOTAL PLANT EMPLOYEES 
Executive 
Salaried Employees 
Hourly Employees 
Part Time Employees 

Total Rant Employer 

10 
23 
82 
3 

118 

MAN HOURS WORKED 

Date Reg.Hrs. 
11-29-92 1,556.95 
12-06-92 2,885.50 
12-13-92 3.116.60 
12-20-92 2,877.00 
12-27-92 1.595.70 

Total 12,031.75 

SUBJECT TO OVERTIME 
O.T. Hrs. Total Hrs 

182.20 1,739.15 
246.80 3,132.30 
325.30 3,441.90 
313.B0 3,190.60 
325.20 1,920.90 

1,393.10 13,424.85 

% 0 . 1 . 
10.489^ 
7.88% 
9.45K 
9.8336 

16.93% 

18.38% 

f 
I 
i 
I 
I 
I 
I 

lal Plant Employee- 118 118 

ACCIDENTS 

arrell Cavett 
reg Satterfield 

12/10/92 
1 9/1 K/Q9 

Puncture wound L Foot 
Lac 2 finers L Hand 

Recordable 
IstAid 
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To: Dave Hoppel Date: February 15, 1993 

From: Bill Gastrock Subject: Research and 
Development 

January Monthly Summary 

Halex Chemistry 
1- Sulfolane recovery and recycle. 

A 93% recovery of sulfolane was obtained by distillation of 
a halex reaction on 3,4-DCNB. The recovered sulfolane was used in 
a subsequent reaction and a similar reaction time and conversion 
(11-12 hrs and 95%) was observed. 

2- Phase Transfer Catalyst 
A halex reaction using octadecyltrlmethyl ammonium chloride 

as catalyst (described in a Hoechst patent) gave essentially no 
reaction with normal agitation in glassware. Improved reaction 
rate was obtained using the Parr autoclave but only 25% conversion 
was observed after 15 hrs. It was interesting to note that for the 
first time selectivity for reaction of 3,4-D(aTB over 2,3-DCNB with 
KF was observed, where the halex product was 17:1 (4-fluoro: 2-
fluoro). 

3- In a comparison of the halex reaction using steel balls with 
the Parr autoclave 6 600 rpm showed a faster reaction using t:he 
steel balls in addition to a higher conversion. A high sheer 
radial flow impeller has been ordered in an attempt to improve the 
reaction in the autoclave. 

2.3-DCA 
A request for a 1 kg sample of >99% 2,3-DCA from Marubeni 

prompted lab work on it's separation from the DCA lights fraction. 
Acceptable quality 2,3-DCA was prepared by the very tedious 
distillation of lights. The crystallization of 2,3-DCA out of the 
lights fraction was also investigated and found to provide the 2,3-
isomer in purity of 97-98% fairly readily. Should Marubeni be able 
to utilize a lower purity2,3-DCA a crystallization process may be 
a better means of isolating 2,3-DCA. 
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DATE 12/31/72 

(BMR - UEST HELENA 

CEDAR QOMCfL (XRPORATIDN 

(aCOLIDATSl IVCaV STATEICWT 

PA(£ 

INST2C 

"aCTOT 
$ AMOUNT 

2,070>37&.93 
?•170.62 
2,507.62 

12*626.47 

2.046*070.22 

1»281,764.65 
91*893.00-

371,785.00 
7,044.58 

160.00 
50*512.00-

1*518,347.23 

527*720.99 

25.49 X 
262*276.13 
88*455.90 
45,261.87 
9,307.04-

141*034.13 

.QJ^QGLH ram mmm-$ MIQUKT 

830*404.00 
3*636,00 

768.00 

826*000.00 

271,311.00 

468,818.00 
12*983.00 

20*833.00 
66*666.00 

840*611.00 

14*611.00-

1.76-X 
91*243.00 

167*562.00 
104*334.00 
20,658.0(^ 

357*092.00-

SALES 
LESS-fPEII»lT OUT 
LESS TRNFRS FREIGHT 
LESS WAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
COST OF SMJES 
ROYALTIES 
TOaiNG COST 
STARHF COST 
PRODUCT COMPIAIMT 
CONSENT DECREE 
TASK FORCE EXP 
OTHER 

TOTAL C.O.G.S. 

GROSS V m j W 

GROSS HARGIN PERCENTACX 
SELLING EXPENSES 
ADMINISTRATIVE EXP. 
INTEREST EXPENSE 
INTEREST INCOME 

TCTOT 
$ AMOUNT 

45,710*388.63 
254,695.73 

7*215.42 
169,501.07 

45,278*976.41 

25,428,715.76 
3,485*258.00 
5,320,081.M 

298,298.56 
11,777.00 

456*841.23 
635*069.00 

52,198.77 

35,688*239.96 

9,590,736.45 

20.98 X 
1*989,540.49 

845*963,37 
1,299,447.93 

224,428,05-

yy:]°<y?- - - HjKETa - - -> 

NET INCOME (LOSS) 5.680,212.71 

$ AHOUNT 

48*817*938.00 
353*569.00 

85,867.00 

48*380*500.00 

26*542*606.00 
3*198*360.00 
7*273*652.00 

155,796,00 

249,776,00 
799,772,00 

38,220,402.00 

10,160,098.00 

20.81 X 
1,436,816.00 

902,419.00 
1,341,946.00 

247,896,00-

6.726,813,00 

^ 
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DATE 12/31/92 

PESTICIDES / CEDAR 

CE.WR CHEMICAL CORPORATION 

LINE OF BUSINESS INCOhE STfllDIENT 

PAGE 

I ACTUAL 
$ AMOUNT 

1*811*967.18 
9,170.62 
2*509.62 

12*626,47 

1*787,660.47 

1,281,047.52 
91*893,00-
7*044.58 

160.00 
50,512.00-

1,145,847.10 

641,813.37 

35.42 X 
232,397.88 
66,928.26 
25,819.68 
8,131.43-

324*798.98 

g?'!^^yyij - - HjMgra • , , , 
( AMOUNT 

356*404.00 
3,636.00 

768.00 

332*000.00 

271,311.00 

7,045.00 

20,833.00 
66,666.00 

365*855.00 

13,855.00-

3.89-X 
71,410.00 

139,724.00 
65,817.00 
17,226.00-

273,580.00-

SALES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
ROYALTIES 
START-UP COST 
PRODUCT COMPLAINT 
CONSENT DECREE 
TASK FORCE EXP 
OTHER 

TOTAL C,0,G,S. 

GPOSS MARGIN 

GROSS IWGIH PERCENTAGE 
SELLING EXPENSES 
ADMINISTRATIVE EXP. 
INTEREST EXPENSE 
INTEREST INCtWE 

T- ACTUAL 
Y E A R - T O T D A T I 

s AMomr 
37,125,840.12 

254,695.73 
7,215,42 

169,501.07 

36,694*427,90 

25,427*998,63 
3,485,258.00 

84,534.96 
11,777,00 

456*841,23 
635*069,00 
52*198,77 

30,153,677,59 

6,540*750,31 

17,62 X 
1,620,393.05 

710*335.94 
918*834,64 
190*502,13-

r-

NET INCOIC (LOSS) 3.481*688.81 

$ AMOUNT 

38*519*938,00 
353.569,00 

85*869,00 

38*060,500,00 

26*542*606.00 
3,198*360.00 

84*540,00 

247,776.00 
777,792.00 

30*875,494.00 

7,205*006.00 

18.70 X 
1*143,820,00 

710,340.00 
846,537.00 
206*712.00-

4*711,021.00 

INST20 

BUUCtlUI > 

^ 
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DttTE 12/31/92 

CONTRACTS / CEDAR 

CEOAR CHEMICAL CORPORATION 

LIHE OF BUSINESS. IWCQtC STATEhafT 

PAGE 

{ ACnWL 

S MOUNT 

258,409.75 

258,409.75 

717.13 
371*785.00 

372,502,13 

114*092.38-

44.15-X 
29,878,25 
21*527,64 
19,442.19 
1,175.61-

183,764.85-

J 2 w a ^ HOKTH 
i M10UNT 

474,000.00 

474,000.00 

468,818.00 
5,938.00 

474,756.00 

756.00-

.16-X 
19*833.00 
27.838.00 
38,517,00 
3*432.00-

83*512,00-

UIUJLILU > 

SALES 
LESS-fREIGHT OUT 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
TOLLING COST 
START-UP COST 

TOTAL C.O.CS. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 
SaLINQ EXPENSES 
ADMINISTRATIVE EXP. 
INTEREST EXPENSE 
INTEREST INCOME 

{ ACTUAL 
( AMOUNT 

8*584,548.51 

8,584,548,51 

717.13 
5,320*081.64 

213*763.60 

5*534*562.37 

3,049,986.14 
35.53 X 

369,147.44 
135,627,43 
380,613.29 

33*925.92-

jsm^Q^mjL 
T-

NET INCOME (LOSS) 2,190,523.90 

$ M10UNT 

10*300*000.00 

10,300*000.00 

7.273*652.00 
71*256,00 

7,344*908.00 

2,755*092.00 

28.67 X 
272*996.00 
192,079.00 
495,409.00 

41 ,184 .00-

2*015*792.00 

INST20 

Topcem — > 
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PRGM: INST30 

PRODUCT m M E 

CONSaiDATED 
YEAR-TO-CATE 

UNITS 
SOLD 

NET 
SALES 

CEDAR CHEMICAL CORPORATION 
SUM»««Y INCOME STATEMENT BY PRODUCT 

DATE 12/31/72 

COST OF 
SALES 

GROSS 
MARGIN SELLING 

INTEREST INTEREST 
ADMIN EXP INCOME 

PAGE 

NET 
INCOME 

UEST NaENA OT)€R 19*327 456,841 437,514-263,75- 1,620,393 710*336 918*835 190*502- 3,476,576-

PWJPWIIL360 
PROPANIL TECH 
DCA 
FLAKED TECH 
DCPI 
STAMPEDE 
PROPANIL ELEND 
50 UDG 
UHAM SOX 
UHAM 
PROPANIL 49 
STAM 
PROPANEX-4 
PROPANIL 3 * 
» S A PHUPWIL 

PYRIDATE 3 .75 EC 
BUTOXONE 175 
DUT0X0>C200 
BUTOXONE ESrtR 
BUTOXONE OTICR 
* S n BUTOXONE 

M TOTM. PESTICIDES 

1*862*020 
411,840 
613,983 

22,602 

32,800 
135,140 
97,580 

399,574 
1*301*179 

54,950 
311,477 

98,321 
30,024 
14,040 

5,109,968 
449,418 

1*123,602 

245,173 

49,685 
419,933 

1,477,376 
6*184,097 

15,569*569 
856*858 

2*495,670 
33*983*349 

1*853,875 
615,804 
222,073 

2,691,754 

36*694*430 

2*516*645 
541,645 

1*199,300 

245*172 
83 

102*265 
187,713 

1*131*434 
3,571,538 

15*379*874 
507,235 

2*560*501 
27,943*405 

1*089*378 
464,036 
200,017 

1,753,431 

30,153,677 

2,593*323 
92*227-
75,698-

1 
83-

50,75 
20,52-
6.74-

32*580-105,83-
232*220 
347,942 

2,612,559 
189,695 
349,623 

64,831-
6,039,944 

764*497 
151*768 
22*058 

938,323 

6,540, lb6 

55.30 
23,52 
42,25 

1,22 
40.80 
2.60-

17.77 

41.24 
24,65 

9,93 

34.86 

17,82 1,620,393 

2,593,323 
72,227-
75,698-

1 
83-

52,580-
232*220 
347,742 

2,612,559 
189,695 
349,623 
64,831-

6,039,944 

764,497 
151,768 
22,058 

710,336 918,835 

938*323 

190,502- 3,481,691 
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PRGH: INST30 

PRODUCT NMC 

CONSOLIDATED 
YEAR-TO-DATE 

UNITS 

CEDAR CHEMICAL CORPORATION 
SALES VARIANCE REPORT BY PRODUCT 

DATE 12/31/72 

ACTUAL ) 
AVERAGE 

NET SALES PER UNIT 

< - - PLAN > 
AVERA(]E 

UNITS NET SALES PER UNIT 

PAGE: 3 

VARIANCE ) 

VOLWC PRICE TOTAL 

. ^ 

UEST HELEIM OTIER 19,327 17,327 17,327 

PROPMIIL 360 
P R O P A N I L TECH 
DCA 
FLAKED TECH 
DCPI 
STAMPEDE 
PROPANIL BLEND 
50 UDG 
UHAM SOX 
UHAM 
PROPANIL 4« 
STAM 
PROPANEX-4 
PROPANIL 3 * 
»S/T PROPMIIL 

PYRIDATE 3 .75 EC 
BUTOXONE 175 
BUTOXONE 200 
BUTOXONE ESTER 
BUTOXONE OTHER 
»S/T BUTOXO^E 

»« TOTAL PESTICIDES 

1*862*020 
411*840 
613,983 

22*602 

32,800 
135,140 
97*580 

399,574 
1*301,177 

54,950 
311,477 

98,321 
30,024 
14,040 

5*109*968 
449,418 

1*123*602 

245*173 

49,685 
419,933 

1,479*376 
6*184*097 
15,567*567 

856,858 
2*495,670 
33,983,349 

1,853,875 
615,804 
222,075 

2,691,754 

36,694,430 

2.74 
1.09 
1.83 

10.85 

1,51 
3,11 
15.16 
15.48 
11,97 
15.59 
8,01 

18.86 
20.51 
15.82 

2,500,000 

1,000*000 

300*000 
500,000 
150,000 
300,000 

1,300,000 

400,000 

105,000 
25,000 
10,000 

6,250,000 

2.000,000 

600,000 
1,175,000 
2,362*500 
4,/85,000 
14,820,500 

3,520,000 
35,513,000 

1,890,000 
437,500 
240,000 

2,567,500 

38,080,500 

2.50 

2,00 

2.00 
2.35 
15.75 
15.95 
11.40 

8.80 

18.00 
17.50 
24.00 

1,594,950-
449,418 
772,034-

245*173 

534*400-
.857*421-
825*615-

1,588,205 
13,441 

856,858 
777*002-

2*210,327-

120*222-
87,920 
96,960 

64*658 

2*126,342-

454*918 

104*364-

15*915-
102*354 
57,509-

189,108-
735,628 

245*328-
680*676 

84*097 
90*364 
114,885-

59,596 

740,272 

1,140,032-
449,418 
876,398-

245,173 

550*315-
755*067-
883*124-

1*399*077 
749*069 
856*858 

1,024,330-
1,529,651-

36*125-
178*304 
17*925-

124*254 

1,386,070-

AB0000078182/19 



^ ^ BH • • ^ 
P R G M : INST30 CONSOLIIMTED 

YEAR-TO-DATE 

i _ _ _ _ _ _ 

PRODUCT NAME 

UEST HELOM OTHER 

PROPANIL 360 
PROPWIL TECH 
DCA 
FLAKED TECH 
DtPl 
STM«>EDE 
PROPANIL BLEND 
50 UDG 
UHAM80X 
WHAM 
PROPANIL 44 
STAM 
PROPANEX-4 
PROPANIL 39 
«S/T PROPANIL 

PYRIDATE 3 . 7 5 EC 
BUTOXONE 175 
BUTOXONE 2 0 0 
BUTOXOIC ESTER 
BUTOXOIC OTHER 
« S / T BUTOXOIC 

w TOTAL PESTICIDES 

^ _ _ _ _ _ . 

UNITS 

1,862*020 
411*840 
613*983 

22,602 

32*800 
135*140 
97,580 

399,574 
1,301,179 

54,950 
311,477 

98,321 
30,024 
14,040 

• • 1 

-ACTUAL - -
cusr OF 
SALES 

456,841 

2,516,645 
541,645 

1*199,300 

245,172 
83 

102,265 
187,713 

1*131*434 
3*571 ,WR 

15,377,874 
507,235 

2,560,501 
27,943,405 

l,089,in) 
464*036 
200,017 

1,753,431 

30,153,677 

CEDAR CHEMICAL CORPORATION 
COST OF SALES VARIANCE REP(»T 

^ 

AVERAGE 
PER UNIT 

1.35 
1.32 
1.95 

10.85 

3.12 
1,39 

11,57 
8,94 

11,82 
7,23 
8.22 

11.08 
15.46 
14.25 

DATE 12/31/92 

/ _ _ _ _ _ _ B I AAI 
I - - -

UNITS 

2,500,000 
' 

1,000,000 

300,000 
500,000 
150,000 
300,000 

1,300,000 

400,000 

105,000 
25,000 
10,000 

- ruMTf 
COST OF 
SALES 

249,998 

3*460*918 
24,465-

1,492,511 

535,007 
946,502 

1,585,315 
2,747,395 

15,001,344 

2,921,525 
28.666,052 

1,411,324 
383,042 
165,078 

1,959,444 

30,875,494 

' • • 

> 
A^CRAGE 

PtRlWIT 

1.38 

1.49 

1.78 
1.89 

10.57 
9.16 

11.54 

7.30 

13.44 
15.32 
16.51 

^ • • 

( 

VOLUK 

206,843-

680,412 
566,110-
575,165 

243,172-
83-

475,616 
689,585 
554,079 
912,098-

13,606-
507,235-
646,218 

1,576,771 

89*766 
76*968-
66*700-

53,902-

1,316,026 

• • • • 

IIADTAAIPC _ 
VAnlANCc 

PRICE 

63*861 

281,954-

42,874-
69,204 

100,198-

J^'1^ 364*724-

285,194-
854,124-

232,180 
4*026-

31,761 

259,915 

594,209-

^ I H 

PAGE{ 3 

_ _ _ _ . \ 
~ ~ ~ " " } 

TOTM.. 

206,843-

944,273 
566,110-
293*211 

245,172-
83-

432,742 
758,789 
453,881 
824,143-
J/«,530-
507,235-
361,024 
722,647 

321,946 
80,994-
34,939-

206,013 

721,817 

lo 
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P R G M : INST30 

PRODUCT NMC 

WEST HELENA OTHER 

CONSOLIDATED 
YEAR-TO-DATE 

ACTUAL 

437,514-

GROSS IMRGIN 

PLAN 

247,998-

CEDAR CHEMICM. CORPORATION 
GROSS IMRGIN VARIANCE REPORT 

DATE 12/31/92 

) 

VARIANCE 

187,516-

(-

VOLUME 

187,516-

VARIANCE DUE TO - -
SALES 
PRICE COST 

PAGE! 

- ) 

TOTM. 

187,516-

^ ^ 

PROPANIL 360 
PROPANIL TECH 
DCA 
FLAKED TECH 
DCPI 
STMfEDE 
PROPANIL BLEND 
50 UDG 
UHAM SOX 
UHAM 
PROPANIL 49 
STAM 
PROPMCX-4 
PROPANIL 39 
«S/T PROPMIIL 

PYRIDATE 3.75 EC 
BUTOXOC ITS 
BUTOXONE 200 
BUTOXONE ESTER 
BUTOXONE OTHER 
«S/T BUTOXONE 

« TOTM. PESTICIDES 

2,593*323 
92*227-
75*698-

1 
83-

52,580-
232,220 
347,942 

2,612,559 
189,695 
349*623 
64*831-

6,039,944 

764*497 
151,768 
22,058 

738*323 

6,540*753 

2,787,082 
24*465 
507,487 

64*773 
228*498 
777*185 

2*037,605 
180,844-

598,475 
6*846*948 

478*676 
54*458 
74,922 

608,056 

7,205,006 

195,759-
116,692-
583,187-

1 
83-

117,373-
3,722 

429,243-
574,954 
370*537 
347,623 
663,306-
807,004-

285,821 
77,310 
52,864-

330,267 

664,253-

714,538-
116,692-
196,869-

1 
83-

58,784-
167*836-
271,536-
676*107 

165-
347*623 
132*784-
633*556-

30*456-
10,952 
30,260 

10,756 

810,316-

454*918 

104,364-

15,915-
102*354 
57*509-
189,108-
735,628 

245,328-
680,676 

84,077 
90,384 
114,885-

59,596 

740,272 

63*861 

281,954-

42,874-
69,204 
100,198-
87,755 
364,924-

285,194-
re4*124-

232*180 
4,026-
31,761 

259*915 

594*209-

195,759-
116,692-
383,187-

1 
83-

117,573-
3,722 

429,243-
574,954 
370,537 
349,623 
663,306-
807,004-

285*821 
97,310 
52,864-

330,267 

664,253-

fe 
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PRGM: INST30 

PRODUCT IWC 

ANGUS 
ORFOM 
MTPO 
GRACE 
AKZO-SMA 
CTBL 
A&U-DEIFA 
SECTAGON I I 
A&U-ADPA 
FMC 
B F GOODRICH 
PERBORATE 
OTICR CONTRACTS 

M TOTAL CONTRACTS 

CONSOLIIMTED 
YE«-TO-DATE 

IMITS 
SOLD 

1,176,907 

2 , 2 5 8 , 3 ^ 

515,125 
4*848*210 

85*080 

NET 
SALES 

350*694 

4*318*167 

815*215 
2*372*765 

64.000 

659*708 
4*000 

CEDAR CHEMICAL CORPORATION 
SUMMARY INCOME STATEMENT BY PROWJCT 

DATE 12/31/92 
PAGE 

COST OF 
SALES 

572 
285,871 

7,716 
2*117*856 

958 
371*343 

1*560*786 
16,411 
61,520 

519,149 
32,284 

559,896 

GROSS 
MARGIN 

572-
64,823 18.48 
7*716-

2*200*311 50.95 
958-

443*872 54.45 
811*779 34.21 

16,411-
2,480 3.88 

140,559 21.31 
28,284-707.10-

557,896-

SaLINO ADMIN 

367,147 135,627 

8*564*547 5*534,562 3,049,987 35.53 369,147 135*627 

INTEREST 
EXP 

380*613 

380*613 

INTEREST 
INCOME 

33*926-

33*926-

NET 
INCONE 

572-
64*823 
7*716-

2*200,311 
958-

443,872 
811*779 
16,411-
2,480 

140,559 
28,284-

1*411,357-

2,198,526 
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P R G M : IN8T30 

PRODUCT NMC 

CONSOLIDATED 
YEAR-T(hDATE 

IMITS 

CEDAR CHEMICAL CORPORATION 
SALES VM ÎANCE REPORT BY PRODUCT 

DATE 12/31/92 

ACTUM. > ( 
AVERAGE 

NET SALES PER UNIT UNITS 

PAGE! 

- PLAN > < 
AVERAGE 

NET SALES PER UNIT 

VM ÎANCE -

VOLUME PRICE TOTAL 

ANGUS 
ORFOM 
MTPO 
GRACE 
AKZO-Sm 
CTBL 
A&U-DEHPA 
SECTAGON I I 
A24HUIPA 
FHC 
B F GOODRICH 
PERBORATE 
OTHER CONTRACTS 

1,196,907 

2,258,355 

515,125 
4*848*210 

85*080 

350*694 

4*318*167 

813,215 
2,372,765 

64*000 

657,708 
4,000 

.27 

1.91 

1.58 
.49 

.05 

410,000 
100,000 

3,000,000 

500,000 
4,830,000 

300,000 

1,100,000 
11,000,000 

123,000 
500,000 

2,892,500 

780*000 
4,105,500 

390,000 

629,000 
880,000 

.30 
5.00 
.96 

1.56 
,85 
1,30 

.57 

.08 

236*072 8,378-
500,000-
711,979- 2,137,646 

23,595 11.620 
15,479 1,748,214-

390,000-
64*000 

627*000-
873,194-

657,708 
2,806-

227,674 
500,000-

1*425*667 

35*215 
1*732*735-
390,000-
64,000 

30*708 
876*000-

»» TOTAL CONTRACTS 8*584*549 10,300,000 2,763,027- 1,047,576 1,715,451-
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PRGM: INST30 

PRODUCT N M C 

CONSOLIDATED 
YD«-TO-DATE 

UNITS 

CEDAR CHEMICAL CORPORATION 
COST OF SALES VARIANCE REPORT 

DATE 12/31/92 
PAGE: 

ACTTUAL 
COST OF AVERAGE 

SALES PER UNIT 

) < 

UNITS 

PLAN > 
COST OF AVERAGE 
SALES PER UNIT 

( WHIH€E -

VOLUME PRICE 

) 

TOTAL 

j f 

ANGUS 
ORFOM 
MTPO 
GRACE 
AKZO-SMA 
CTBL 
A&U-DEHPA 
SECTAGON I I 
A&U-ADPA 
FHC 
B F GOODRICH 
PERBORATE 
OTHER CONTRACTS 

1,196,907 

2,258,355 

515,125 
4*848*210 

85*080 

572 
285*871 

7*716 
2,117*856 

958 
371,343 

1*560*986 
16,411 
61,520 

519*149 
32*284 

559*896 

.24 

.94 

.72 

.32 

.38 

410,000 
100*000 

3*000,000 

500,000 
4,830,000 

300*000 

1*100,000 
11,000,000 

103*375 
433,671 

2,314,242 
481,590 

2,168.381 
331,757 

503,162 
708,205 
280,525 

.25 
4,54 
,77 

.96 
,45 

1,11 

.46 

.06 

572-
196,727-
454,000 
571,067 

758-
14,520-
8,195-

333,000 
61,520-

506,000 
654,895 
279,371-

14,231 
8,045-

374,681-

124,767 
615,590 
17,654-

521,987-
21,026 

572-
182,476-
445,955 
196,386 

958-
110,247 
607,395 
315,346 
61,520-

15,987-
675,921 
279,371-

H TOTM. CONTRACTS 5,334,562 7,344,908 1,957,099 146,753- 1,810,346 
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PROM: INST30 

PRODUCT NMC 

CONSOLIDATED 
YEM?-TO-DATE 

ACTUAL 

GROSS MARGIN 

PLAN 

CEDAR CHEMICAL CORPORATION 
GROSS MARGIN VARIANCE REPORT 

DATE 12AJ1/92 

> 

VARIANCE 

<-

VOLUME 

VARIANCE DUE TO - -
SALES 
PRICE COST 

'vr 
PAGEI 

) 

TOTAL 

ANGUS 
ORFOM 
MTPO 
GRACE 
AKZO-SHA 
CTBL 
A&W-DEHPA 
SECTAGON II 
A&U-ADPA 
FHC 
B F GOODRICH 
PERBORATE 
OTHER CONTRACTS 

572-
64,823 
7,716-

2*200*311 
958-

443,872 
811,779 
16*411-
2,480 

140,559 
28,284-

559,896-

19*625 
46,329 

578,258 

298,410 
1,937,119 

58,243 

125,838 
171,795 
280,525-

572-
45,198 
54*045-

1,622*053 
958-

145,462 
1,125,340-

74,654-
2,480 

14,721 
200,077-
277,371-

572-
37,345 
46,000-
140,912-

958-
9,075 
7,284 

57,000-
2,480 

121,000-
218,297-
279,371-

8,378-

2,137,646 

11,620 
1,748,214-

657,708 
2,806-

14,231 
8,045-

374,681-

124,767 
615,590 
17,654-

521,987-
21,026 

572-
45,198 
54,045-

1,622,053 
758-

145,462 
1,125*340-

74,654-
2,480 

14*721 
200,077-
277,371-

«» TOTAL CONTRACTS 3,047*787 2*755,072 74,875 805,928- 1,047,576 146,733- 74,875 
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MTE 12/I1/T2 

C U M - HCtT N I t I M 

CUnaillT HDIilH 

CEBM CHEMICAL COSPORATtaH 

PLAWT iMCOHg n k r a m 

PAKE 

IH8T20 

I ACTUAL 
• AHOUHT 

S.OTO.ITA.fS 
7.170.42 
a.set.42 
ta.«2«.4T 

2,M*.070.22 

t.2Bt.744.«9 
9t.0«|.0«-
171,709.00 
7.044,90 

i«0.«0 
90.912.00-

t.810,240.21 

027.720.99 

28.49 I 

927,720.99 

•> <- BUBEETED -> 
t AHOUNT 

030,404.04 
2.434.00 

740.04 

026,000.00 

271.311.00 

440.818.00 
12,983.00 

SO.031.04 
44.444.00 

040.411.00 

14,411.00-

1.74-1 

14.411.00-

041.(8 
LE8S-FREICHT OUT 
LESS TRNFRS FREICHT 
LE88 HAREHOUBIHK 

HCT 8ALE8 

COBT 8F C00B8 SOLB 
COST OF SALES 
ROTALTICS 
TOLLINC COST 
START-UP COST 
PROBUCT COMPLAINT 
COHOEHT OIQREI 
TASK FORCE EXP 
OTHER 

TOTAL C.O.C.S. 

GR0B8 HARCIN 

GROSS HARGIN PERCENTAGE 

NET INCOME aOSS) 

ACTUAL 
TEAR-TO-BATI 

-> <- BUBGETEB > 
4 AMOUNT 

49.710,308.41 
294,424.49 
7.219.42 

149,940.07 

49,279,004.49 

29.428.719.74 
3.409,298.00 
9.320.081.44 
290,290.94 
11.777.00 

484,041.28 
439.049.00 
92.190.77 

39,400.219.94 

9,990,744.73 

20.98 X 

9,990,744.73 

4 AMOUHT 

393,949.00 

89.849.00 

48.380.900.00 

24,942,404.00 
3,190,340.00 
7.273,492.00 
199,796.00 

249.994.00 
799.992.00 

30,220,402.00 

10,140,098.00 

20.81.1 

10.160,098.00 
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m 

DATE 12 /31 /72 

CEDAR- UESTHRFNA 

jafflSEML 
ACTUAL ) i 

t MUUNT PER UNIT 

38*400 

40*704.00 
2,798.28 
1*727,60 

400.00 

35*578,12 

31,217.27 
7,044,58 

38,263,87 

2,685.75-

6,60-X 

2*685,75-

1.06 
.07 
,05 
.01 

,93 

,81 
.18 

1.00 

. 0 7 -

,07 -

CONSOLIIAILD 

MONTH 

K f i L -

: - - - - - HJKCTED > 
$ AMOUNT PER UNIT 

3,510.00 
7*045.00 

10*555.00 

10,555.00-

X 

10,555.00-

CEDAR CHEMICAL CORPORATION 

PRODUCT INCOME STflTFMFNT 

r 
UNITS IN LBS 

SALES 
LESS-l-KtIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SM£S 

LUST OF GOODS SOLD 
COST OF SALES 
START-UP COST 

TOTAL C , 0 , C , S , 

GROSS MARGIN 

GROSS MRGIN PERCENTAGE 

NET INCOfC <LOSS) 

ACTUAL > <-
$ AMOUNT PER IWIT 

411,840 

471,113.88 
19,368.52 
1,727,60 

400.00 

447,417.76 

457,107.57 
84,534.76 

541,644.53 

92,226.77-

19,5B-X 

92,226.77-

1.14 
.05 

1,09 

1.11 
,21 

1,32 

,22 -

.22 -

PAGE 16 

YEAR-TO-nATE 

HiMm H 
f AHOUNT PER UNIT 

109,005,00-
84,540,00 

24,465,00-

24,465.00 

X 

24,465,00 

INST< 

- PftlOft Yft ACTUAL - - ' } 
$ AMOIWT PER UNIT 

38,400 

53,760.00 

53,760,00 

54,861,75-
366*318,36-

421,180,11-

474,940.11 

883,45 X 

474,940,11 

1.40 

1,40 

1,43-
9,54-

10,77-

12,37 

12.37 
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^ 

DATE 12>^l/72 

CEDM - UEST ICLOM 

CURRENT 
ACTUAL = " i = " ^ 

t MVXMT PER UNIT 

3*100.58-
7,506,78 

6,406,20 

6,406,20-

X 

6,406,20-

CONSOLIDAILD 

CEDAR CHEMICAL CORPORATION 

PROPMilL TECH PRODUCT TNTOMF STATFMFNT 

: BUDGETED > 
i AMOUNT PER IMIT 

2,131,00-
18,500,00 

16*369.00 

16*369.00-

X 

16*369.00-

7 

(MITS IN LBS 

SALES 
LESS-FREIGHT OUT 

NET SALES 

COST OF GOODS SOLD 
COST (F SALES 
TASK FORCE EXP 

TOTAL CO.O.S. 

GROSS MARGIN 

GROSS MARGIN PLRCLNTAGE 

NET INCOME <LUSS> 

ACTUAL - - - ) < 
i AMOUNT PER UNIT 

1,862,020 

5,116,463.80 
6,495.64 

5,107,968.16 

2,339,803.73 
176,841.13 

2,516,644.86 

2,393,323.30 

50.69 X 

2,593,323.30 

2.75 

2.74 

1.26 
.07 

1.33 

1.37 

1.37 

PAGE 15 

^'"R-TB-MIE-

INST' 

BUBGETET > < - PRIOR^YR ACTUAL - - > 
$ AMOUNT PER UNIT $ AMOIWT PER UNIT 

2,500,000 

6,250,000.00 

6*250,000.00 

3,238,718.00 
222,000.00 

3,460,918.00 

2,787,082.00 

44.63 X 

2,789,082.00 

2.50 

2.50 

1.30 
.09 

1.38 

1.12 

1.12 

2,598,720 

6,977,926.80 
1,434.87 

6*976,491.93 

4*330,712.00 
146,654.00 

4,477,566.00 

2,498,925.93 

35,81 X 

2,498,925,73 

2,69 

2,68 

1,67 
.06 

1.72 

.96 

.96 
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^ 

DATE 12/31/92 

CEDAR - UEST lELENA CONSOLIDATED 

CEDAR CHEMICAL CORPORATION 

FLAKEPTECH PRODUCT iNmnF CTATFKFNT 

ACTUAL g ^ < y y n ! . . TOBSETtP - - -> 
i AMOUNT PER UNIT $ AMOUNT PER IMIT 

73.00 

4,778,28 

4*853.28-

1*986.64-
3*854.10 

1*867.46 

6*720.74-

X 

6*720.74-

5*245.00-
7,500.00 

2,255.00 

2,255.00-

X 

2,255.00-

T-
$ AMOUNT PER IMIT 

PAK 17 

JCEffi 

UNITS IN LBS 

SALES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIWT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
TASK FORCE EXP 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOC (LOSS) 

613,983 

1,193,275.88 
7,746.63 

720.00 
39,027.24 

1,123,602,01 

1,127,607.55 
71,692.35 

1,199,299,90 

75,677.89-

6,34-X 

75,697,89-

1,94 
.02 

.10 

1,83 

1,84 
,12 

1,95 

,12-

,12-

INST9C 

S AHOUNT 

1,000,000 

2.141,396,00 
121,200.00 

20,196,00 

2,000,000,00 

1,402,511,00 
90,000,00 

1,492,511,00 

507,489,00 

23.70 X 

507,487.00 

S - - - M -
PER IMIT 

PRIOR YR ACTUAL - - \ 
S AMOIMT PER UNIT 

2.14 
.12 

.02 

2.00 

1,40 
,07 

1,47 

.51 

,51 

97*974 

206,952,90 
2*551,61 

32*450.89 

171*730.40 

67*015.08 

67*015.08 

104*935.32 

50.70 X 

104*935.32 

2.07 
.03 

.32 

1.72 

.67 

.67 

1.05 

1.05 

-i:: 
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DATE 12/31/92 CEDAR CHEMICAL CORPORATION PAGE 20 

CE D « - UEST ICLENA CONSOLIDATED PROPANIL ftlNP PRODUCT HffiOHE-SIfllEMEMI INST9C 

ACTUAL g'^<!yy!! . . HJMETED - - -> i ACTUAL -,- - > < - - - ^ S l ^ f S - - - M - PftlOft VR ACTUAL - - T 
$ AHOUNT PER UNIT $ AMOUNT PER UNIT $ AMOUNT PER UNIT $ AMOUNT PER UNIT $ AMOUNT PER UNIT 

UNITS IN LBS 

SALES 

ICT SALES 
COST OF GOODS SOLD 
COST OF SALES 82.82 13,566.62-

TOTAL CO.O.S. 82.82 13,566.62-

GROSS HARGIN 82.82- 13,566.62 

X X GROSS MARGIN PERCENTAGE X X X 

NET INCOHE <LDSS) 82 .82- 13,566.62 
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DATE 12/31/72 CEDAR CHEMICM. CORPORATION PAGE 14 

CEDAR - UEST HELENA CONSOLIDATED PROPANIL 360 PRODUCT INCOME STATEMENT INST9C 

ACTUAL g ^ < y ^ - - HJDCgTB - - - ) < MitUAL - - - W - - - ^ i M B - - - H - t>ftIDR VR ACTUAL - - 1 

$ AMOUNT PER UNIT $ M10UNT PER IMIT $ AMOUNT PER IMIT $ AMOUNT PER UNIT t AMOUNT PER UNIT 

UNITS IN GALS 

SALES 

NET SALES 
COST OF GOODS SOLD 

COST OF SALES 

TOTAL C.O.G.S. 

GROSS MARGIN 

X X GROSS HARGIN PERCENTAGE X X X 

NET I N C » E <LOSS) 
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DATE 1 2 / 3 1 / 9 2 

CEDAR - UEST m i U f i , 

_CU8RENT 
ACTUAL > < 

$ MWWT PER UNIT 

11*317 

87*158,86 
811.30 

88.347,36 

73*079,70 

73*077.70 

4*732,34-

5,31-X 

4*732.34-

7,74 
,07 

7,67 

8,08 

8,08 

, 4 1 -

. 4 1 -

CONSOLIDATED 

MONTH 

CEDM) CHEMICAL CORPORATION 

PROPMgiL 34 PRODUCT INCOME STATEMENT 

f " - - - BUDGETED > 
. i AHOUNT PER UNIT 

40*000 

336*404.00 
3*636.00 

768,00 

352*000,00 

291*516,00 

291*516.00 

60*484.00 

16.77 X 

60*484.00 

8.91 
.09 

.02 

8,80 

7,27 

7,27 

1.51 

1.51 

T 

UNITS IN GM. 

SALES 
LtSS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
OTICR 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS mRGIN PERCENTAGE 

fCT INCOHE (LOSS) 

ACTUAL > 
$ M10UNT PER UNIT 

311*477 

2*373*701.53 
77*031.76 

1,200.00 

2,473,667.77 

2,531,173.62 
27,327.31 

2,560,500.73 

64,831.16-

2.52-X 

64,831.16-

8.26 
.25 

8.01 

8.13 
,07 

8,22 

,21-

, 21-

PAGE 27 

YEAR-TO-DATE 
( - -y tMKF > 

$ AHOUNT PER UNIT 
400,000 

3,564,040.00 
36,360.00 

7*680.00 

3,520,000.00 

2,721,525.00 

2,721,325.00 

598,473.00 

16.79 X 

598,475.00 

8.71 
.07 

.02 

8.B0 

7.30 

7.30 

1.50 

1.50 

INST' 

I - PRIOR YR ACTUAL - - > 
$ AMOIMT PER UNIT 

248,463 

2,224,120,25 
29,535.37 

4,677.70 

2,187,709,18 

1,775,297.77 

1,775,277.77 

214,607.21 

7.65 X 

214,607.21 

8,73 
.12 

.02 

e,Bi 

7,95 

7.95 

,86 

,86 

AB0000078182/32 



DATE 12>3l/92 

CEDAR - UESI HELENA 

OBRENT 
ACTUAL > < 

% AHOUNT PER UNIT 

35,000 

560*000.00 
3,580.75 

3*101.15 

533,318.10 

268,018,49 

4,624,92 

272,643.41 

280*674,67 

50,12 X 

280,674,69 

16.00 
.10 

.09 

15,81 

7,66 

,13 

7,79 

8,02 

6,02 

CONSOLIDATED 

CEDAR CHEMICAL CORPORATION 

m r m i i 4« PRODUCT INCOME STATEMENT 

- - - - - BUDGCTHJ ) 
$ AHOUNT PER UNIT 

> 

9*000.00 

9*000.00 

9*000.00-

X 

9*000.00-

T 

UNITS IN GAL 

SALES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COSI OF GOODS SOLD 
COST OF SALES 
PRODUCT COMPLAINT 
TASK FORCE EXP 
OTHER 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME <LOSS> 

ACTUAL > 
$ AMOUNT PER UNIT 

399*574 

6*265*854,83 
48,164,85 

715.31 
32*877,74 

6.184,096.93 

3*482,045.13 
3,462.20 

66,030.82 

3,571,538.15 

2,612,558.78 

41.70 X 

2,612,558.78 

15.68 
.12 

.08 

13.48 

6.71 
.01 
.22 

8,94 

6,54 

6,54 

PAGE 24 

YEAR-TO-DATF 
< - B O D K T E D > < 

i AHOUNT PER IMIT 

300,000 

4,648,326,00 
34,238.00 

9,090.00 

4,785,000.00 

2,639*395.00 

108*000.00 

2*747*395.00 

2,037,605.00 

42.03 X 

2,037,605.00 

16.16 
.16 

.03 

15.95 

8.80 

.36 

9.16 

6.79 

6.79 

INST 

- PRIOR Yft ACTUAL - - > 
$ AHOUNT PER IMIT 

347,863 

3,359,441.41 
42,298.82 

22,171.71 

5,294,970.68 

3,459,239.19 

145,448.00 

3*604*687.19 

1*690*283.67 

31,54 X 

1*690,283,69 

15.41 
,12 

,06 

15.22 

9.94 

.42 

10.36 

4,86 

4,86 

J::: 
-.ŝ  
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DATE 12/31/92 

C£DAR - UEST HELENA CONSOLIDATED 

CEDAR OCHICAL CORPORATION 

EBDEflMEXri PRODUCT INCOMF STATFMFNT 

ACTUAL g W f f - - B U D G C T E D - - - > 
t AMOUNT PER IMIT t AMOUNT PER UNIT 

793.43 

773.43 

773,43-

793,43-

7̂  

PAOE 26 

jm 

INST9C 

- - - - ACTUAL - - - ) i -
i AMOUNT PER UNIT $ AMOUNT 

i 
UNITS IN GAL 

SALES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

fCT SALES 

COST OF GOODS SOLD 
COST OF SALES 
TASK FORCE EXP 

TOTAL C,0,G,S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME <LOSS) 

54,750 

667,817.65 
6,030.10 

2,730.00 

656,857,55 

507,235.27 

507,235.27 

347,622,26 

40.29 X 

347,622,26 

13,77 
.15 

,05 

15.57 

9.23 

9.23 

6.36 

6.36 

-J ( - PRIOR YR ACTUAL - - ) 
PER UNIT $ AMOUNT PER UNIT 

100,800 1,436,749.65 
3,417.68 

3,177.50 

1,430,152.67 

1,282,492.43 

1.282*492.43 

147*660.24 

io.2ex 
147*660.24 

14,25 
,03 

,03 

14,17 

12,72 

12,72 

1,46 

1,46 

c> 
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DATE 12y^ l /92 

CEDMl- UEST ICLENA 

_aSBENL 
ACTUAL ) < 

$ M10IMT PER UNIT 

2*312,46 

2*312,46 

2*312.46-

X 

2*312.46-

CONSOLIDATED 

CEDAR CHEMICAL CORPORATION 

M m e PRODUCT I N C O M E STATEMENT 

: BUDGCTED > T= 
$ AMOUNT PER UNIT 

4,500.00 

4,500.00 

4,500.00-

X 

4,500.00-

UNITS IN LBS 

SALES 
LESS-fREIGHT OUT 
LESS UAREHOUSING 

NETSM.ES 

CUSI OF GOODS SOLD 
COST OF SALES 
TASK FORCE EXP 

TOTAL C.O.G.S. 

GROSS HARGIN 

GROSS HARGIN PERCENTAGE 

NET INCOfC (LOSS) 

ACTUAL > < -
$ AMOUNT PER UNIT 

32,800 

50,918.00 
925.00 
308.30 

49,684.70 

57,247.60 
43,015.41 

102,265.01 

52,580.31-

103.26-X 

52,580.31-

1.55 
.03 
.01 

1.51 

1.61 
1.31 

3.12 

1.60-

1.60-

PME. 21 

YFAR-TQ-DATF 
BUBGCTED > ( 

J AMOUNT PER UNIT 

300,000 

611,212.00 
7,373.00 
1,817.00 

600,000.00 

481,007.00 
54,000.00 

535,007.00 

64,793.00 

10.63 X 

64,993.00 

2.04 
,03 
.01 

2.00 

1.60 
.16 

1.78 

.22 

.22 

INST' 

- PRIOR YR ACTUAL - - > 
$ AMOUNT PER UNIT 

240,000 

523.532.00 
7,738.95 
2,108.14 

513,664.91 

386,039.46 
98,417.00 

486,456,46 

27,228.45 

5.20 X 

27,226.45 

2.18 
.03 
.01 

2.14 

1.62 
.41 

2.03 

.11 

.11 

• ^ 
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DATE 12/31/92 

CEDAR - UEST ICLENA 

OkOHL 
ACTUW. > < 

t AHOUNT PER UNIT 

44.00 

44.00-

3,083.26 

3,063.26 

3,127.28-

X 

3,127.26-

CONSaiDATED 

CEDAR CHEMICAL CORPORATION 

UHM1 BOX PRODUCT INCOME STATFMFNT 

( bUDUtlED > 
$ AMOIMT PER UNIT 

6,000.00 

6,000.00 

6,000.00-

X 

6,000.00-

r 
UNITS IN LBS 

SALES 
L£SS-fREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
CUST OF SM.ES 
TASK FORCE EXP 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTMC 

NET INCOME (LUSS) 

ACtUAC" > ' 
$ AMOUNT PER UNIT 

135,140 

430,120.50 
6,548.39 

3,638.67 

419,933.44 

130,359.04 
57,353.88 

187,712.92 

232,220.52 

53,99 X 

232,220.52 

3,18 
,05 

,03 

3,11 

,96 
,42 

1,39 

1,72 

1,72 

PAGE 22 

VFflR-Tg-tWTF 
( BflDfiETff i > < 

$ AMOUNT PER IMIT 

500,000 

1,190,151,00 
5,051,00 

10,100,00 

1,175,000,00 

674*502,00 
72*000,00 

946*502,00 

226,496.00 

17,20 X 

228,498,00 

2,38 
,01 

,02 

2,35 

1,75 
,14 

1,89 

,46 

,46 

INST! 

^ ^ l O R Vft ACTUAL - - ) 
$ AMOUNT PER UNIT 

261,690 

551,308,28 
2,190,97 

10,084,86 

539,032,45 

475,336,21 
123,038,00 

598,376,21 

59,343.76-

10,76-X 

59,343,76-

2.11 
.01 

.04 

2.06 

1.82 
.47 

2,29 

,23-

,23-

fe 
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DATE 1 2 / 3 1 / 9 2 

CEDAR - UEST HQXNA 

CEDAR CHEMICAL CORPORATION PAGE 23 

ygTUflt g ^ f 
S AHOUNT PER UNIT 

CONSOLIDATED 

HqWTH 
I BUDUtlLJ) i 

% M10UNT PER UNIT 

77,000 

924*000,00 

260.00 
1*078.00 

922*642.00 

742,654.31 
71*893.00-

650*761.31 

271*880.69 

29.42 X 

271*880.69 

12.00 

.01 

11,98 

9,64 
1,19-

8,45 

3,53 

3,53 

16*339,00-

16*339,00-

16,339,00 

16,339,00 

IMITS IN GAL 

SALES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST DF GOOOS SOLD 
COST OF SALES 
ROYALTIES 
OTHER 

TOTAL C,0,G,S, 

GROSS mRGIN 

GROSS MARGIN PERCENTAGE 

NET INCOffi: (LOSS) 

lEUENI 

"SCTDH: 

INST9C 

$ AMOUNT 

1,301,179 

15,582,807,s6 
3,301.60 

280.00 
9,659,28 

15,569,568.62 

11,894,616.46 
3,485,258.00 

15,379,874.46 

189,694.16 

1.22 X 

187,674.16 

PER UNIT $ AHOUNT 

11.78 

1,300,000 

14*620,300,00 

.01 

11.77 14*820*500,00 

PER UNIT 

11,40 

11.40 

( - PRIOR VR ACTUAL - - > 
$ AHOUNT PER UNIT 

7,14 11*602*984,00 9,06 
2.68 3,198,360.00 2.46 

11.62 13,001,344.00 11.54 

.15 160,844,00- ,14-

1.22-X 

,15 160,844.00- .14-

317,662 

4,270,525.55 
1,130.15 

3,360.00 

4,266,015.40 

3,409,243.65 

13.44 

.01 

13.43 

10,73 

3,407,243.65 10.73 

856,771,75 2,70 

20,06 X 

856,771,75 2,70 

U s 
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DATE 1 2 / 3 1 / 9 2 

CEDAR - UEST HELE)M CONSOLIDATED 

CUW£^^|1QKIti 

CEDAR CHEHICAL CORPORATION 

PRODUCT INCOME STATEMENT 

PAGE 17 

1NST7C 

ACTUAL - - • ^ • C ^ - - - BULULILD ) 
S AMOUNT PER UNIT $ AMOUNT PER UNIT 

( ftCTUAL M ^ 5 8 ^ ) < - PRIOR VR ACTUAL - - ) 
- $ AMOtMT PER I M I T | AMOUNT PER UNIT 

( 

UNITS IN GALS 

SALES 
LESS-fREIGHT OUT 

^ET SALES 

COST OF GOODS SOLD 
COST OF SAIES 

TOTAL C,0,C,S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

$ AMOUNT 

22,602 

246,148,00 
975.15 

245,172.85 

245,172.21 

245,172.21 

.64 

X 

.64 

PER IMIT 

10.89 
.04 

10.85 

10.85 

10.85 
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DATE 12AJI/92 

CEDAR - UEST HELEJtt 

CEDAR CHEHICAL CORPORATION 

CONSOLIDATED 

i AHOUNT 

3*200 

35*200.00 
1*203.07 

40.00 
920,66 

33*036.23 

32.705.64 

2*312.46 

35*018.10 

1*981.85-

5.63-X 

1*961.83-

-ACTUAL ° ^ f m 
PER UNIT 

11.00 
,38 
,01 
,29 

10.32 

10.22 

.72 

10.74 

.62-

,62-

- - BUMJkm — > 
t AHOUNT PER UNIT 

4,500.00 

4*500.00 

4,500.00-

X 

4*500.00-

UNITS IN GALS 

SM.ES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
PRODUCT COMPLAINT 
TASK FORCE EXP 
OTHER 

TOTAL C.O.G.S. 

GROSS tttRGIN 

GROSS MARGIN PERCDdAGE 

NET INCttfC (LOSS) 

.SldlEiOI 

i AMOUNT 

77,580 

ACTUAL > <-
PER IMIT 

PAGE 23 

JCEfiB; 

INST9C 

1,542,779.14 
36,688.19 
3,199.20 

23,515.95 

1,479,375.80 

1,058,074.86 
8,314.80 

43,015,41 
22,029.21 

1,131,434.28 

347,941,52 

a.^tU'J n 

347,741.52 

15,81 
,38 
,03 
,24 

15,16 

10.84 
.07 
.44 
.23 

11.59 

3.57 

3,57 

i AHOUNT 

150,000 

2,467,794.00 
73,021.00 

12,273.00 

2,362,500.00 

1,531,315,00 

54,000.00 

1,585,315.00 

777,165,00 

31,49 X 

777,185,00 

fh-=-=r7-
PER UNIT 

16.45 
.62 

.06 

15.73 

10.21 

.36 

10.57 

5.18 

5.16 

PRIOR YR ACTUAL - - 1 
t AMOUNT PER UNIT 

44*035 

631*767.24 
29,265.09 

12*024.41 

590,477.74 

14.35 
.66 

.27 

13.41 

443*737.43 10.08 
39*480.10 .70 
61*243.00 1.37 

544*462.53 12.36 

46.015.21 1.04 

7.28 X 

46*015.21 1.04 

AB0000078182/39 



DATE 12/31/92 

CEDAR - UEST HELENA 

ACTUAL 
$ AHOUNT PER IMIT 

CONSOLIDATED 

MQtmL 
r - BUDGETED > 

S AMOUNT PER UNIT 

106 

2*048.76 

1*331.85 

716.91 

1*010,65 

54*868,32-

53*657.67-

54,774,58 

663,79 X 

34*574.38 

18.77 

12,33 

6,64 

9,36 

308,04-

498,68-

S0S.32 

505.32 

12,000.00 

12,000.00 

12*000.00-

X 

12*000.00-

CEDAR OCHICAL CORPORATII 

INE 175 PRODUCT l i 

UNITS IN GALS 

SALES 
LESS-fREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
CUST OF SALES 
PRODUCT COMPLAINT 
TASK FORCE EXP 
OTHER 

TOTAL C.O.G.S. 

GROSS m « } I N 

CROSS M M « J I N PERCENTAGE 

NET INCOME (LOSS) 

DN 

NCOME STATEMENT 

< ACTUAL > 
$ AMOUNT PER UNIT 

78*321 

1*674*956.87 
20,618.06 

20,463.95 

1,653,874.86 

776,246.35 

113,129,28 

1,089,377.63 

764,497.23 

40.34 X 

764,497.23 

19.27 
,21 

,21 

18,86 

9,73 

1,15 

11,08 

7,78 

7,78 

PAGE 27 

YEAR-TD-DATE 
< BUBGETEB > ( 

S AHOUNT PtK IMIT 

105,000 

1,929,676,00 
24,710,00 

15,166,00 

1,890,000,00 

1,267,324,00 

144,000.00 

1,411,324.00 

478,676.00 

24.80 X 

478,676.00 

18.38 
.24 

.14 

18.00 

12.07 

1.37 

13.44 

4.56 

4.56 

INST 

- PRIOR VR ACTUAL - - ) 
$ AMOIMT PER UNIT 

111*350 

1*996,333.17 
26,017.47 

18.786.43 

1,751,527.27 

1,281,451.62 
21,584.00 

125,573.37 

1,428,608.77 

522*718.28 

26.19 X 

522*918.28 

17.93 
.23 

.17 

17.53 

11.51 
.19 

1.13 

12.83 

4.70 

4.70 
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DATE 1 2 / 3 1 / 9 2 

CEDff( - UEST ICLENA 

CURRENT 
ACTUAL - - -^ ' 

( MOJNT PER UNIT 

3,852 

85,975.56 

761.74 

83,213.62 

46*759.37 

15*241.20-

31,518.17 

53,675.65 

62.45 X 

53,695.65 

22.32 

.20 

22.12 

12,14 

3,96-

6,18 

13,74 

13*94 

CONSOLIDATED 

MONTH 

ULDM« OCHICAL CORPORATION 

BUTOXONE 200 PRODUCT INCOflE STATEfENT 

! ™ - - - BUDGETED - - -> 
% AHOUNT PER UNIT 

3,333,00 

3,333,00 

3,333,00-

X 

3*333,00-

r 
UNITS I N GALS 

SfiLES 
1 FSS-FRtlCHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF OOODS SOLD 
COST OF SALES 
PRODUCT COMPLAINT 
TASK FURCt EXP 
OTHER 

TOTAL C O . G . S . 

GROSS HARGIN 

URUSS MARGIN PERCENTAGE 

^CT i N c n c (LOSS) 

ACTUAL > <-
$ AHOIMT PER UNIT 

30,024 

639,977,60 
13,177,11 

10,774.92 

615,803.57 

432,613.10 

31*422,80 

464*035.90 

151,767.67 

23.71 X 

151,767.67 

21.32 
,44 

.37 

20.51 

14.41 

1.05 

15.46 

5.05 

5.05 

PAGE 30 

YEMl-Tg-MTE 
- - -̂  - BOKCTH X 
$ AHOUNT PER UNIT 

25,000 

453,914.00 
9,596.00 

6,618.00 

437,500.00 

343,046.00 

39,996.00 

383,042.00 

54,458.00 

12.00 X 

54,458.00 

16.16 
.38 

.27 

17.50 

13,72 

1,60 

15.32 

2,18 

2.18 

INST' 

^ T ^ I O R YR ACTUAL - - > 
$ AMOUNT PER UNIT 

33,212 

667,606.13 
14,494.36 

7,469.17 

645,642.40 

374,738.87 

31,643.29 

406,384.16 

239,258.24 

35.84 X 

239,258.24 

20.10 
.44 

.22 

19.44 

11.26 

.95 

12,24 

7,20 

7,20 

- - 0 
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DATE 12/31/92 

CEDAR - UEST m i N t t 

CURRENT 
ACTUW. ) ( 

S M10UNT PER UNIT 
4,680 

74*860.00 
702.00 
262.02 
210.79 

73,705.17 

67*893.86 

6*096.48-

63*777.38 

9,907.81 

13.23 X 

9*907.81 

16.00 
.15 
.06 
.05 

13,73 

14.93 

1.30-

13.63 

2.12 

2.12 

CONSOLIDATED 

CEDMt CHEMICAL CURPUKATION 

BUTDXOtff FSTFR PRODirT TNTOMF STATFMFNT 

- - - - - BUDUtlED > 
$ AHOUNT PER UNIT 

1*333.00 

1*333.00 

1,333.00-

X 

1,333.00-

T̂  

UNITS IN GALS 

SALES 
LESS-FREIGHT OUT 
LESS TRNFRS FREIGHT 
LESS UAREHOUSING 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
PRODUCT COMPLAINT 
TASK FORCE EXP 
OTHER 

TOTAL CO.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

ACTUAL ) (-
$ AMOUNT PER UNIT 

14,040 

230,356.00 
3,402.73 
373.31 

4,505.02 

222,074.94 

186,607.32 

12,567,92 
842.25 

200*017.47 

22*057.45 

7.58 X 

22,057.45 

16.41 
.24 
.03 
.32 

15.82 

13.27 

.70 

.06 

14.25 

1.57 

1.57 

PAGE 31 

YEAR-TD-DATE 

- - - -KMt& ) ( 
$ AMOUNT PER UNIT 

10*000 

242,727.00 

2,727.00 

240,000.00 

149,082.00 

15,776,00 

165,078,00 

74,922,00 

30,87 X 

74,922,00 

24,27 

,27 

24.00 

14,91 , 

1,60 

16.51 

7.49 

7,49 

INST' 

^^lOft Yft ACTUAL - - ) 
$ AMOIMT PER UNIT 

8,610 

216.304,00 
5*318.29 

309.02 

210*676.67 

114,947.90 

23,161,09 

138,108.79 

72,567.70 

33.55 X 

72,567.70 

24.55 
,60 

.04 

23.91 

13.05 

2,63 

15,68 

8.24 

8.24 

AB0000078182/42 



DATE 12 /31 /92 CEDAR OCHICAL CORPORATICM PAGE 28 

CEMR - VEST HELENA CONSOLIDATED PWrndTF •'t.TS FH PRnWgT TWmMF gTATFHFWT INST9C 

ACTUAL g^yy<^!°^--BUDGCTED ) T ^ ACTUAL M - - - ^ ^ W H l - - - W - PRIOR Vft ACTUAL - - ) 
S AHOUNT PER UNIT $ AHOUNT PER UNIT i AMOUNT PER UNIT $ M10UNT PER IMIT $ AMOUNT PER UNIT 

UNITS IN GALS 

SM^S 

NET SALES 
COST OF GOODS SOLD 
COST OF SALES 
ROYALTIES 

TOTAL C0,G,3, 

GROSS MARGIN 

X X GROSS MARGIN PERCENTAGE X X X 

NET INCtME (LOSS) 

AB0Q00078182/43 



DATE 12/31/92 CEDAR CHEMICAL CORPORATION PAGE 32 

CEDAR - UEST HElfNA CONSOLIDATED BUTOXONE OTHER PRODUCT INCOME STATEMFNT INST9C 

ACTUAL g ^ < y y i ! - _ BUDGETED---^ 7 ^ AciTUAL - - - W - - - ̂ BOBgygg - - - > < - PRIOR Vft ACTUAL - - T 
i AMOUNT PER UNIT $ AHOUHT PER IMIT t AMOUNT PER UNIT $ AHOUNT PER IMIT $ AHOUNT PER UNIT 

UNITS IN GALS 

LESS-FREIGHT OUT 

NET SALES 

NET INCOME (LOSS) 

AB0000078182/44 



DATE 12/31/92 

COAR - UEST HELENA 

OFRENT 
ACTUAL = ^ - y . 

S M W W T PER UNIT 

64,000.00 

64*000.00 

717.13 
60*802.54 

61,519.67 

2,480.33 

3.88 X 

2,460.33 

CEDAR CHEHICAL CORPORATION 

CONSOLIDATED AiU-ADPA PRODUCT TNTOHF STATEMFNT 

[L~U"J _ _ BUDGLltD V (-
i AMOUNT PER IMIT 

UNITS IN LBS 

SALES 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 
TOaiNG COST 

TOTAL C,D,G,S. 

GROSS MARGIN 

X GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

ACTW 
% AMOUNT 

64,000.00 

64,000.00 

717.13 
60,802.54 

61,519.67 

2,480.33 

3.88 X 

2.480.33 

PAGE 43 

jsm 

INST9t 

1 V ( -
PER UNIT % AHOUNT 

- - V I - Pft l f l f t YR ACTUAL - - ~ y 
PER UNIT i AMOUNT PER UMIT 

AB0000078182/45 



MTE 12/31/92 CEDAR CHEHICAL CORPORATION 

lEDMt - UEST ICLENA CONSOLlDAltD A&U-DO#»A PROnUTT INCOME STATEMENT 

ACTUAL - - ^ < BUDGCTED > 
$ M10UNT PER UNIT S AHOUNT PER UNIT 

8,543,49 

8*543,49 

8,543.49-

X X 

8,543.47-

X 

UNITS IN LBS 

SALES 

NET SALES 

COST OF GOODS SOLD 
TOLLING COST 

TOTAL CO.G.S. 

GROSS IWRGIN 

GROSS IMRGIN PERCENTAGE 

NET INCOME (LUSS) 

ACTUAL ) 
$ AHOUNT PER UNH 

4*848*210 

2,3r2,764.53 

2,372,764.53 

1,560,786.12 

1,560,986.12 

811,778.41 

34.21 X 

811,778.41 

.49 

.49 

.32 

.32 

,17 

,17 

PAGE 41 

YFAR-TO-nftTP 
I BUDGETEB > < 

) AHOUNT PER UNIT 

4,830,000 

4,105*500.00 

4,103,500.00 

2,168,381.00 

2,168,381.00 

1*937*119.00 

47.18 X 

1,937,117.00 

.85 

.85 

.45 

.45 

.40 

.40 

INST* 

- PRIOR YR ACTUAL - - T 
$ AHOUNT PER IMIT 

1,360,650 

1,536*958,38 

1*536*958.38 

741*263,49 

741*263.49 

795,694.89 

51,77 X 

795,694,89 

1,11 

1,11 

,54 

,54 

,56 

,58 

AB0000078182/46 



DATE 12/31/92 

CEDAR - UEST HELEM CONSOLIDATED 

CEDAR CHEHICAL CORPORATION 

AUiUS PRODUCT INCOME STATEMFNT 

i AMOUNT PER UNIT $ AHOUNT PER UNIT 

UNITS IN LBS 

I ACTUAL )T-

PAGE 35 

JOEfiK 

INST7C 

t AHOUNT PER UNIT $ M«XMT 
% W - PRIOR YR ACTUAL - - ) 
PER UNIT $ AMOUNT PER UNIT 

SALES 

NET SALES 

COST OF GOODS SOLD 
TOLLING COST 

TOTAL CO.G.S. 

GROSS HMtOIN 

GROSS HMtOIN PERCENTAGE 

NET INCOME (LOSS) 

572,21 

572.21 

572.21-

X 

572.21-

601,312 

600*000.00 

600,000.00 

416*406.32 

416*406.32 

183,593.68 

30,60 X 

183,573,68 

1.00 

1.00 

.69 

.69 

.31 

.31 

AB0000078182/47 



DATE 12AJ1/72 

CEDAR - UEST HELENA CONSOLIDATED 

CEDMt CHEMICM. CORPORATION 

fiSZIfcaid PRODUCT INCOflE STflgBEMI 

- - • • ^ , t j ^ fflffl[f<y!nj - - HjnGCTED - - - > 
i AHOUNT PER UNIT % AHOUNT PER UNIT 

66.03 

66.03 

66.03-

% 

66,03-

UNITS IN LBS 

PAGE 37 

JEfiK 

INST9C 

i ACTUAL ) ( - - - - -TTOGrrCB W - PRIOR^"SCTUAL - - ^ 
( AMOUNT PER IMIT $ AMOUNT PER UNIT $ AMOUNT PER UNIT 

SALES 

NET SALES 

COST OF GOODS SOLD 
TOaiNG COST 

TOTM. CO.O.S. 

GROSS IttRGIN 

GROSS HARGIN PERCENTAGE 

NET INCOME (LOSS) 

958.46 

758.46 

958.46-

958.46-

309,650 

521,985,72 

521,965.72 

304,355.93 

304,355.93 

217,629,79 

41,69 X 

217,629,77 

1.69 

1.69 

.98 

.98 

.70 

.70 

AB0000078182/48 



DATE 12/31/92 

CEDAR -UEST HELENA 

CURRENT 
ACTUAL ) ( 

$ AMOIMT PER UNIT 

8,000.00 

6,000.00 

5,650,89 

5,6,')R,69 

2,341,11 

29,26 X 

2,341,11 

CONSaiDATED 

CEDAR CHEMICAL CORPORATION 

B F GOODRICH PRODUCT INCOHE STATEMENT 

- BUDGHED > 
t AHOUNT PER UNIT 

330*000 

154,000,00 

134,000,00 

144,744,00 

144,744,00 

9,256,00 

6,01 X 

9,256,00 

,44 

,44 

,41 

,41 

.03 

,03 

r 
UNITS IN L£S 

SALES 

NET SALES 

UUSI OF GOODS SOLO 
TOLLING COST 

TOTAL CO.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

ICT INCOME (LOSS) 

ACTUAL M -
$ AMOUNT PER UNIT 

659,708.27 

659,706.27 

519,148.80 

519,148.80 

140,559.47 

21.31 X 

140,559.47 

PAGE 45 

YEM?-TO-nATE 
BUBGETED - - - r r 

$ AMOUNT PER UNIT 

1,100,000 

627,000,00 

627,000,00 

503,162,00 

503,162,00 

125*838.00 

20,01 X 

125,838,00 

,57 

,37 

,46 

,46 

,11 

,11 

INST* 

- PRIOR Yft ACTUAL - - ) 
i AMOUNT PER UNIT 

458,528,71 

458,528,71 

269,652,47 

269,652,47 

186,676,44 

41,19 X 

186,876,44 

AB0000078182/49 



DATE 12/31/92 CEDAR CHEMICAL CORPORATION 

CEDMl - UEST HELFMA COMSOLIDATED CTH PROHr.T TNmMF STATFMFNT 

ACTUAL - - ^ i BUDGEIED ^ T 
% MWMT PER UNIT $ AMOUNT PER IMIT 

UNITS IN LBS 

SALES 

NET SALES 

CUSI OF GOODS SOLD 
3,692,72 TOLLING COST 

3,692,72 TOTAL C,0,G,S, 

3,692,72- GKOSS IttRGIN 

X X GROSS MARGIN PERCENTAGE 

3,672,72- NET INCOHE (LOSS) 

Acnw. - - - ) (-
$ AMOUNT PBR UNIT 
515,125 

815,214.91 

815,214.91 

371,343.16 

371,343.16 

443,871.75 

54.45 X 

443,871.75 

1.56 

1.58 

,72 

,72 

,86 

,86 

PAGE 40 

YFAR-TO-DATF -
BUBGETElr- - - ) ( 

( AMOUNT PtK UNIT 

500,000 

760*000,00 

760*000,00 

481,590.00 

481,590.00 

298,410.00 

36.26 X 

278,410,00 

1,56 

1,56 

•76 

,76 

,60 

,60 

INST< 

• = ^ I l » YR ACTUAL - - ) 
$ AMOUNT PER UNIT 

203,055 

270,500,00 

270,500,00 

130,315,84 

130,315,84 

160,184.16 

53.14 X 

160,184.16 

1.43 

1.43 

.64 

.64 

.79 

.79 

IT 

AB0000078182/50 



DATE 12 /31 /72 CEDM OCHICAL CORPOM^TION PAGE 18 

CEDAR - UEST ICLENA COHSainATED DCEX PRfflUKT INCntC STATFMFNT INST9C 

ACTUAL g ^ ^ y y H - - HJMETEB - - - > ( ACTUAL - - - > < - - - 1 ^ ^ 8 8 0 8 ? ^ - - - W - Pftlflft YR ACTUAL - - ) 
S AHOUNT PER UNIT $ AHOUNT PER UNIT $ M O M T PER UNIT t MiOUNT PER UNIT $ AHOIMT PER UNIT 

UNITS I N LBS 

SALES 

NET SALES 
COST OF GOODS SOLD 

COST OF SALES 

TOTM. C O , G , S . 

GROSS MARGIN 

X X GROSS IMROIN PERCENTAGE X X X 

NET INCOHE (LOSS) 

AB0000078182/51 



DATE 12/31/92 CEDAR OCHICAL CORPORATION PAOE 44 

CEDAR - HEST HELENA CONSaiDATED QJC PROniCT INCOMF STflTFMFNT INST9C 

ACTUAL g ^ ^ ^ y y H - - UUMILD - - -> i ACTUAL - - - W - - - ^ f l i S B B S - - - M - PRIOR Yft ACTUAL--) 
% AMOUNT PER UNIT $ AHOUNT PER UNIT $ AHOUNT PER UNIT S MIOUNT PER UNIT S AHOUNT PER UNIT 

UNITS IN UBS 

SALES 

NET SALES 

COST OF OOODS S O D 
TOLLING COST 50.00 

TOTAL CO,0,S, 30,00 

GROSS HMtGIN SO.OO-

X X GROSS fMtOIN PERCENTAGE X X X 

ICT INCOC (LOSS) 5 0 , 0 0 -

AB0000078182/52 



OATE 12AS1/92 

CEDAR - UEST HELE 

HB 

NA 

OfiBEHL 
ACTUM. > 

t AMOUNT PER UNIT 

216.48 

216,40 

25*372.60 

25,372*60 

23*196 ,12-

620.S3-X 

2 3 , 1 3 6 . 1 2 -

CONSaiDATED 

• 

QRACE 

{- - - - - BUDGETED > 
S ANOUTT PER UNIT 

230,000 

240*000.00 

240*000.00 

186*913.00 
5*938,00 

192,631,00 

47,149.00 

19.65 X 

47*149.00 

.76 

,96 

.75 

.02 

.77 

.17 

,19 

CEDAR CHEHICAL CORPORATION 

PRODUCT II 

IMITS IN L ^ 

SALES 

N H SALES 

COST OF GOODS SOLO 
ToaiNomsT 
START-tf» CUSI 

TOTM. C O . O . S . 

GROSS HARGIN 

GROSS mRGIN PERCENTAGE 

NET INCOtC (LOSS) 

I f iOfC STATEMENT 

• • 

I ACTUAL > < 
$ MOMT PSt UNIT 

2*238*355 

4*316,166,81 

4,318,166.81 

1,904,092.56 
213*763.60 

2,117,856.16 

2,200*310.65 

50.95 X 

2*200*310.65 

1.91 

1.91 

:S5 
.94 

,77 

.77 

PAGE 38 

^'"'yMftff 
^^MIIIFTED > 

$ AHOUNT PER UNIT 
3,000,000 

2*892*500.00 

2*892*500,00 

2,242,986,00 
71*256,00 

2,314,242,00 

578,258,00 

19,99 X 

378,258,00 

.96 

.96 

.75 

.02 

,77 

,19 

,19 

INST9( 

i - PRIOR Yft ACTUAL - - > 
$ AHOUNT PER UNIT 

1*999*933 

2*777*260.64 

2*797*260,84 

1*991*793,20 
71*254,56 

2 ,063,049.76 

734*211,08 

26,25 X 

734*211,06 

1.40 

1,40 

1.00 
.04 

1.03 

.37 

.37 

AB0000078182/53 



DATE 12 /31 /92 CEDAR CHEHICAL CORPORATION PAGE 37 

C E W « - 1 C 8 T ICLENA CONSaiDATO IflEQ PRODUCT INKIMF RTATPMFNT INST9C 

flimgiT^fWWTH. 
ACTUAL = • " - . • = ! ? ' { - " " - - - -HU iKJ f cHJ ) > < ACTUAL M " BODOgftt M - PftlOft Yft ACTUAL - - ^ 

S MIOUNT PER UNIT $ AHOUNT PER UNIT $ AHOUNT PER IMIT $ MIOUNT PER UNIT $ AHOUNT PER (MIT 

UNITS I N LBS 

SALES 
LESS-FREIGHT OUT 

NETSALES 

COST OF GOODS SOLO 
TOLLING COST 7*715.77 

TOTAL C.O.G.S, 7*715.77 

GROSS IWOIN 7*715,77-

X X GRIBS HAROIN PERCENTAGE X 

N H INCOHE (LOSS) 7*715,77-

100*000 

300*000.00 

500*000,00 

453,671,00 

453,671.00 

46*329.00 

7.27 X 

46*329.00 

5.00 

5,00 

4.54 

4.34 

.46 

.46 

42*930 

349,879.50 

349*679.50 

282*691.27 

282*691.27 

67*188.23 

19.20 X 

67*188.23 

8.15 

6.15 

6,56 

6,38 

1,37 

1.57 

AB0000078182/54 



DATE 12/31/92 

CEDAR - UEST HELENA 

OfiBEHL 
ACTUAL U 

t MOMT PER UNIT 

445,38 

445,38 

445.38-

X 

445.38-

CONSOLIDATED 

CEDAR CHEHICAL CORPORATION 

PERBORATE PRODUCT INCOME STATEHENT 

! - - - - - BUMCTHI > 
% MOMT PER UNIT 

1*000*000 

80*000.00 

80*000,00 

62*783,00 

62,785.00 

17*215.00 

21.52 X 

17*213,00 

,08 

.08 

.06 

.06 

,02 

,02 

T= 

UNITS IN LBS 

SALES 

NET SALES 

COST OF UUUDS SOLD 
TOLLINO COST 

TOTM. CO.G.S. 

GROSS MROIN 

GROSS MRGIN PERCENTAGE 

NET INCOME (LOSS) 

- - - - ACTUAL > < 
$ AHOUNT PER UNIT 

83*080 

4*000.00 

4,000.00 

32,263.63 

32,283.83 

28,283.83-

707.10-X 

28,283.83-

.05 

.05 

.38 

.38 

,33-

,33-

PMX 46 

YFA»-TO-nATF 
- ttUDRFTED > < 

$ AHOUNT PER UNIT 

11*000*000 

680*000*00 

880*000.00 

708*205,00 

708,205.00 

171*775,00 

17.52 X 

171,775.00 

.08 

.08 

.06 

.06 

.02 

.02 

INST" 

^ T W f l R Vft "ACTUAL - - ^ 
i AHOUNT PER UNIT 

1*269.51 

1,267,51 

1,269,51-

X 

1*269.51-

^ 
^ 

AB0000078182/55 



DATE 12/31/92 

M I H • 

CEDMt - UESI HELENA OONSOUEATED ORFOH PRODUCT INTHMF STATFtfftn 

OMSIir MONTH 
ACTUW. > < BUDGLTEO > V-

SMOMT PER UNIT $ MOMT PER UNIT 

SB2*M9 

186*193.27 

166*193,27 

116*467,30 

116*469.30 

69,723.97 

37.45 X 

69*723.97 

IMITS IN LBS 

.32 SALTS 

.32 NET SALES 

COST OF OOODS SOLD 
,20 TOLLING COST 

.20 TOTAL CO,p,S. 

.12 GROSS MARGIN 

X GROSS HAROIN PERCENTAGE 

,12 NET INCOHE (LOSS) 

• • 

ACTUAL > ( -
$ M«MT PER UNIT 

1*196*907 

350,693,99 

350,693,99 

285,871,44 

283,671,44 

64,822,55 

18,48 X 

64,822,55 

.29 

.29 

.24 

,24 

.05 

.05 

PAGE 36 

^*^VkWi 
WSSEtED > < 

$M«JNr PER UNIT 

410,000 

123,000.00 

123,000.00 

103,375.00 

103,373.00 

19,625.00 

15.96 X 

19,625.00 

.30 

.30 

,25 

,25 

,03 

,05 

INST9C 

^ I ^ I O R YR ACTUAL - - ) 
$ AMOUNT PER UNIT 

116*700 

67*607,68 

67*607.68 

61,981.78 

81*981.78 

14*374.10-

21,26-X 

14.374,10-

,56 

,56 

,70 

,70 

,12-

,12-

AB0000078182/56 



^ • • • • • • • • • • • • i B H H B a 

CEDAR - UEST HELENA CONSaiDATED SECTAGON I I PRODUCT INCD»F STATFMFNT 

ACnW. = ^ ^ <- UIDGETCD \ T= 
t m u t t PER UNIT S MKIMT PER UNIT 

UNITS IN GAL 

SALES 

NET SALES 

CUST OF OOODS SOLD 
TOLINO COST 

TOTAL C 0 . 0 , 8 . 

GROSS IMROIN 

X X GROSS HAROIN PERCENTAGE 

NET INCOME (LUSS) 

ACTUAL U ' 
% MIOUNT PER UNIT 

16*410,74 

16,410,94 

16,410,94-

X 

16,410,74-

PAGE 42 

YFAR-TO-nATE 
- - •!• - KiDBFTff > < 
t MtOUNT PER UNIT 
300*000 

370*000,00 

370*000,00 

331*757,00 

331,757.00 

56*243.00 

14.93 X 

56*243.00 

1.30 

1.30 

1,11 

1.11 

.19 

,19 

INST9C 

- Pftlflft Vft ACTUAL - - y 
$ MfOUNT PER UNIT 

189*352 

246*622.60 

246*622,60 

240*906,52 

240*906,52 

5*716,08 

2,32 X 

5*716.08 

1,30 

1,30 

1,27 

1,27 

,03 

,03 

< ^ 

AB0000078182/57 



DATE 12/31/72 

CEDMt - UEST HELENA 

ACTUAL 
S MOJKT PER (MIT 

CONSaiDATED 

gjRRy^HQKTH 

CEDAR OCHICAL CORPORATION 

OTHER COfflfflCTS PRODUCT INCOHF STATFMFNT 

PAGE 47 

INST9C 

- - BUDULILl) > 
$ AHOUNT PER UNIT 

UNITS IN LBS 

{ ACTUAL - - - ) I - B i M I ' a W - WIOR Vft ACTUAL - - ) 
t AHOUNT PER UNIT $ AHOUNT PER UNH $ AHOUNT PER (MIT 

% - ^ ^ 

150*734,05 

150*734,05 

150,734.05-

29*878.25 
21,527.64 
19*442.19 

1*175.61-

220*406.32-

74*376.00 

74*376,00 

74*376.00-

92.97-X 
19*633.00 
27*836,00 
38*517,00 
3,432,00-

157*132,00-

COST OF GOOOS SOLO 
TOLLINO COST 

TOTAL CO.G.S. 

GROSS MARGIN 

GROSS HAROIN PERCENTAGE 
SELLING EXPENSES 
ADMINISTRATIVE EXP. 
INTEREST EXPENSE 
INTEREST INCOME 

559*695.81 

359*695.81 

559,695,61-

777,40-X 
367*147,44 
135*627.43 
380*613.27 
33*723.72-

NET INCOHE (LOSS) 1,411*358.05-

280*525,00 

280*525,00 

280*525,00-

31,88-X 
272*996,00 
192*079,00 
495*409.00 
41,184.00-

1,217,823.00-

682,894.66 

682,894.66 

682,894.66-

243,196.92 
141,807.45 
527,479.47 

62,171,98-

1,333,206,52-

AB0000078182/58 



OATE 12/31/92 CEDMt OCHICAL CORPORATION PAGE 33 

CEDMt - UEST HELENA CONSaiDATO i r s r t r^ FMA rnura PwnniCT INCOME STATFW:WT INST9C 

PWl^^NDNTH , XEt t ^ 
ACTUAL - • • r S ' l - - " - - m ^ M - - - i ( ACTUAL > < - - - -̂  - itOmjETfeg - - - X - PRIOR Yft ACTUAL - - > 

S MIOUNT PER UNIT t MOUNT PER UNH $ AHOUNT PER UNIT $ AHOUNT PER UNH $ AHOIMT PER UNIT 

UNITS IN 

SALES 19,326,94 25*174.55 

NET SALES 19*326,94 25*174.55 

COST OF GOODS SOLD 
^ „ _ COST OF SALES ,02- 2,00 ,05 

160.00 20*833.00 CONSENT DECREE 456*641,23 249,996.00 346*861.67 

OTHER 

160.00 20*833.00 TOTAL CO.O.S. 456*841.21 249*998.00 346,861.92 

160,00- 20*833.00- GROSS HAROIN 437*314.27- 249*998.00- 321*687.37-

X X GROSS HARGIN PERCENTAGE 263.75-X X 277.83-X 
232*377.88 71*410.00 SELLING EXPENSES 1,620*393.03 1*143*820.00 1*267*634.26 
66*728,26 139*724.00 ADMINISTRATIVE EXP. 710*335.94 710,340.00 511*715.32 
25,819.68 65,817.00 INTEREST EXPENSE 918*834,64 846*537,00 864*316.75 
8*131,43- 17*226,00- INTEREST INCOME 190*502.13- 206*712.00- 224*994.11-

317,174.39- 280*558.00- NET INCOHE (LOSS) 3*496*575.77- 2*743*983.00- 2*740*359.59-

AB0000078182/59 



12/31/92 CEBAR - HEST HELENA PAGEi i BCOSTE l\J~ TE 

NTROL 

200 
300 
400 

COHTROL 
BESCRIPTIOH 

8ALEB-PE8T1CIDEB 
TOLLIHS REVENUE 
OTHER REVEHUE 

CEBAR - HEST HELEHA 

UHIT COST REPORT BT EXPEH6E 

< CURRENT HOHTH AHOUNTS > < TEAR-TO-OATE AMOUNTS > <- - PRIOR YEAR - - -> 
ACTUAL SCHEBULEB OVER/UHBER ACTUAL SCHEBULEB OVER/UHBER ACTUAL OVER/UHBER 
COST COST SCHEB.COST COBT COST SCHEB.COST COST PRIOR ACT. 

1,811,949- 394,404- 1,439.941-37.iO&,904-30.919.930- 1,413.432 23,114,323- 11,990.103-
298,409- 474.000- 219,991 8,984.949-10,340,000- 1.719,499 4,869,339- 1,719,206-

19,324- 19.324- 29,174- 9,848 

SALES 

8U0 TOTAL 2.070,374- 830,404- 1.239.970-43,710,377-48,819.938- 3.109,941 32,010,834- 13,499,941-

2.070.374- 830.404- 1,239.970-43,710.377-46,819.938- 3,109,941 32,010,834- 13.699,941-

1^ 

AB0000078182/60 



TE-. 12/31/92 CEBAR - HEBT HELEHA 

UNIT COBT REPORT BY EXPENSE 

INTROL 

400 
610 
!420 
890 
'860 

COHTROL 
BESCRIPTIOH 

FREIGHT OUT 
FREIGHT ALLOUAHCEB 
FBEICHT HHSE TRAHBF 
0/8 UAREHOUSE LEASE 
UAREHOUSE ALLOHAHCES 

SUB TOTAL 

FBEICHT fc CONN 

< CURREHT HOHTH AMOUNTS > 
ACTUAL SCHEBULEB OVER/UNOER 
COST COST SCHEB.COST 

< YEAR-TO-BATE AHOUNTB > 
ACTUAL SCHEBULEB OVER/UHBER 
COST COST 8CHEB.C0BT 

PACE: 

<- - PRIOR YEAR - - -> 
ACTUAL OVER/UHBER 
COBT PRIOR ACT. 

BCOSTE 

4,069 
9,100 
2.909 
12.423 

24.301 

24.301 

3, 

4, 

4, 

,434 

768 

,404 

,404 

433 
9,100 
2.909 
11,899 

19,897 

19,897 

219,907 
39.112 
7.214 

169,939 

431,348 

431,368 

319,437 
33.932 

89,849 

439,438 

439.438 

104,130-
9,180 
7.214 

83.646 

8,070-

8.070-

143,899 
21,493 

116,439 

282,027 

282,027 

71,612 
17,619 
7,214 

32.896 

149.341 

149.341 

C^ 
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_ ^ _ ^ . . _ _ _ ^ ___ ^ _ . / 2 J ± , 

WtM • • HH • • ^ B l^B • • ^H • • Mi H i ^M • • • • • • • • ^M ^M mM 
[t 12/31/92 CEOAR - HEST HELEHA PACE: 3 BCOSTE ' ' 

CEOAR - HEST HELENA 

UHIT COST REPORT BY EXPENSE 

'NTROL 

100 
,120 
il40 
1140 
1170 
:220 
1290 
1260 
1280 

CONTROL 
BCSCRIPTIOH 

CB8T OP SALES 8 STB 
PUR PRICE VARIANCE 
BEF HFC VARIAHCE 
FIHIBHEB PROB. LOST 
PROBUCT COHPLAIHT EX 
FUTURE EHVIRON COSTS 
START-UP COST 
TABI FORCE EXPENSES 
GAIH (LOSS) F/A 

BUB TOTAL 

COST OF SALES 

< CURREHT HOHTH AHOUNTS > 
ACTUAL 
COST 

1.339.029 
22.063-

290,000 
7,044 

90.914-

1,923.494 

1,923.494 

SCHEBULEB 
COST 

292.000 

12,983 
64.664 

371,649 

371.649 

OVER/UHDER 
SCHEB.COBT 

1,047,029 25 
22,063-

290,000 
9,939-

117,180-

1,191,847 27 

1,191,847 27 

< TEAR-
ACTUAL 
COBT 

.609,972 
148.926 

92,198 
11,776 

290,000 
298,297 
439,064 

,002,233 

,002,233 

26 

27 

27 

TO-BATE AHOUHTS ) 
SCHEOULEB 

COBT 

.698,030 

199,796 
799,992 

,613,838 

.613,838 

OVER/UNBER 
SCHEB.COST 

1.092,078-
148,926 

92,198 
11,776 

290,000 
142,901 
144.928-

611,603-

611.609-

<-

IT 

18, 

18, 

- PRIOR 
ACTUAL 
COST 

,709,909 
149,938-

61,064 

298.064-
798,379 

,081.346 

,081,344 

YEAR > 
OVER/UHBER 
PRIOR ACT. 

7,900,467 
294,464 

92.198 
49,288-

290,000 
993,341 
120,319-

8,920,887 

8,920,887 

: ^ 
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[: 12/31/92 CEBAR - HEBT HELEHA PACE' 4 BCOSTE /-^ 

UHIT COST REPORT BV EXPENSE 

IHTROL 

(810 
1920 
1830 
(540 
1430 
1640 
1480 
(660 
(470 
(679 
(ABO 
(489 
(498 
1700 
1708 
(884 
(870 
(890 
1910 
(920 

ilOO 
(110 
kl40 
klBO 
1160 
(200 
1210 
1220 
(230 
1240 
1240 
1270 
1280 
1300 
»40 
»80 
SI40 
1370 
M80 
6390 
6398 
6400 
6410 
M20 
6430 
6460 
6470 
6910 
iS60 
6890 

COHTROL 
BEBCRIPTIOH 

BUTOXOHE TECH ACIB 
OBCB 
998 SULFURIC ACIB 
988 NITRIC ACIB 
BCA 
PSOPIOHIG ACIB 
PROPIOHIC AHHVBRIBC 
HESITYL OXIBE 
EHULSIFIER 
ARHUL 
ISOPHOROHE 
TENHECO 800 
HCPA 
>HA-60> 
CITRIC AGIO 
OTHER RAH HATERIALS 
PACCAGIHS NATCRIAL8 
COHTAINERS 
FIN E00B8 PURCHA8EB 
FRT IN F.C.PURCHASES 

SUB TOTAL 
SALARIES 
HAGES 
HOLIBAT 4 VAC PAY 
SICK 4 ALLOHCB PAY 
OTHER (CALL-OUT PRE) 
PATROLL TAXES 
CROUP IHSURAHCE 
HORKHAHS COHP INSUR 
PEHSIQH PLAH COST 
EHPLOTHEHT EXPENSE 
HEBIOAL eXAHS 
BLOOB TEST 
SAFETT SUPPLIES 
CONTRACT LABOR 4 HTL 
HATURAL SAS 
ELECTRICITT 
IMTCB 
CQMHUHICATION 
AUTO EXPCMSE 
TRVL ft EHTERTAIHHEHT 
IIEAL8/ENTERTAIMHENT 
0R8IWWY SUPPLIES 
HAIHTEMAHBE SUPPLIES 
NAIHTERAHCC TOOLS 
EXPENBABLE ITEHS 
HI8CELLANE0US 
HITROCEH 
OTH CHEHICALS 
•FF SITfi (MATE SIBPO 
CORTMCT FORHULATIHG 

i CURREHT HBHTH AHOUHTS > 
ACTUAL 
COST 

167.207 
23.167 
24.948 

34.915 
4,184 

46,738 

197,990 
3,922 

39.494 
6,473 

94,976 

964.804 
114,097 
131,440 
26.964 
1,498 
141 

21.218 
38,429 
9.903 
IS.657 

1.244 
108 

9,481 
28.089 
22,130 
34.403 
2,914 
3.380 

1,474 
892 

48,740 
91.387 

910 
11,473 
13,440 
19,069 

288.995-
2.999 

SCHEBULEB 
COST 

330,240 
40,SOB 
49,444 

106,920 
44.980 

319,200 
196.294 

131,010 
36,900 

63,649 

211.391 

1.914,396 
109.279 
199.444 
11.977 
1,223 
909 

27,191 
29,804 
9,193 
29.740 
2,420 
3.328 
. 794 
10,051 
80.940 
29,791 
49,422 
3.443 
4,890 
819 

8.877 
1.701 

38,419 
97,222 

197 
7.764 
1.897 
13,476 

to 
42.964 

OVER/UHBER 
SCHEB.COBT 

163,033-
37,641-
24,876-

72.009-
40,794-

319,200-
109,916-

26,94B 
34,978-

24.199-
4,473 

196,379-

< YE4R-T0-BATE AHOUHTS > 
ACTUAL 
COST 

630.193 
3.900,069 
919,693 
939,282 
940,432 
984.493 
987,322 
808,771 

1,321,886 

3,247,371 
138,289 
94,722 
17.494 
19,087 

881,074 
147.380 

1,341,763 
998,961 

949,592-14,499,822 
4.822 
44,024-
14,989 

239 
344-

9.973-
12.429 

390 
11.083-
2,620-
2,062-

691-
4,370-

99,891-
3,441-

29.019-
929-

1,810-
219-

4.403-
849-

10,129 
49.849-

393 
3,709 
11,763 
5,993 

10-
331,199-
2,999 

1,169,079 
1.949.939 

199,473 
21,679 
6.282 

277.239 
442,943 
41,248 
232,992 
18.418 
19.947 
4.167 
99,222 

782.142 
331,804 
471,128 
38.414 
42,933 

30 
20,283 
7.874 

370,348 
1.047,772 

3,027 
92,309 
34,342 
149.412 

300-
998,113 
96,999 

SCHEBULEB 
COST 

1,396,351 
4,128.000 
760.103 
618,048 
978,730 

1,40T,780 
618,970 

3,496,460 
1,377,006 

1,246.474 
284.900 

99,778 
31.999 

1,897,398 
218,000 

1.169,198 

19,944.645 
1,370,403 
2,971,239 

143,724 
14.476 
6.060 

332,812 
319.989 
63,089 
363.940 
31.440 
39.934 
9,992 

118,531 
947.440 
380,242 
951,384 
42.971 
88.480 
2^628 
70,834 
20,412 
489.487 

1,219,792 
1,884 

93.168 
22.764 
177.494 

120 
911,396 
400,200 

OVER/UNBER 
SCHEB.CBST 

766,198-
627,931-
240.412-
78,766-
18,318-

421,327-
31,248-

2.647,709-
299,120-

2,000,697 
146,611-
94,722 
42,284-
12.472-

716.324-
74.708-
176,409 
998,981 

2,884,823-
201,324-
601,294-
19,949 
4,999 
222 

59,577-
144,994 
1,S21-

130,988-
12,829-
19,989-
9,388-
99.309-
109.498-
48.436-
280.241-

4.997-
19.747-
8,998-

90,341-
13.838-

319,139-
148,020-
1,143 
879-

11,978 
27,882-

420-
486,817 
903,741-

<- - PRIOR 
ACTUAL 
COST 

1,269,690 
1,633.242 
163,614 
279.893 

9,410,096 
1,062,036 
400,231 
616,983 
833,612 

1.934,391 
292.793 

39,679 
27,209 

944,410 
179,192 
600,991 

19,892.498 
1.053,344 
1,878,939 
193,024 
18.309 
5,296 

261.784 
298.044 
99.143 
294,399 
92.917 
30,894 
4,409 
94.797 
746,832 
318,690 
698.421 
33.272 
40.002 
1,783 

80,180 
16.317 

499.192 
1,089,499 

1,926 
97.209 
37,494 
102.399 
13,959 

278.839 
453,110 

YEAR > 
OVER/UHBER 
PRIOR ACT. 

639.497-
1,644,827 
339,879 
299.369 

8,430.424-
79,963-
179,091 
7,812-

488,274 

1.313,020 
114,464-
94,722 
22,161-
8,122-
43,336-
31,772-

740,772 
998,901 

3.192.634-
115,735 
91.004 
4.449 
3,370 
1.036 

19,491 
204.499 

4.109 
21,847-
33,902-
10,947-
2,242-
35,939-
39,610 
13.194 
19,704 
4,342 
17,049-
1,703-

29,847-
8.443-
88.604-
21,927-
1,101 
4,916-
3.192-
47,217 
14.289-

719,278 
294,891-

^ 
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>i 12/31/92 CEBAR - HEST HELEHA PACE: 9 BCOSTE T\V .TE< 12/31/93 CEBAR - HEST HELEHA 

UHIT COST REPORT BT EXPENSE 

NTROL 

400 
610 
420 
429 
430 
430 
490 
440 
480 
710 

CONTROL 
BEBCRIPTIOH 

IHSURAHCC-PLAHT 
SUES 4 SUB8CRIPTI0H8 
FEES 4 TUITIONS 
PENALTIES 
PROFESSIOHAL FEES 
ROYALTIES 
RENTALS 
LEASE ITEHS 
FBEICHT IH (NISC.) 
PROPERTT TAXES 4 LIC 

SUB TOTAL 

COST OP GOOBB HFG. 

< CURRENT MONTH AHOUHTS > 
ACTUAL 
COST 

17,411 
27 

1,440 

12.423 
91,893-
4,991 
3,990 
497 

13.976 
280,466 

845,270 

SCHEBULEB 
COST 

19.909 
238 

2,741 

9,306 

5,709 
2.444 
1,630 
9,429 

856,743 

2.371,099 

OVER/UHBER 
SCHEB.COST 

1,702 
211-

1.293-

7,319 
91.693- 3 
1,242 
1,144 

933-
4.551 

574.277-13 

1,925,829-30 

( YEAR-TO-BATE AHOUHTS ) 
ACTUAL 
COBT 

355,339 
4.012 
20,992 
60,000 
219,039 
,469,298 
149.231 
36,493 
47.490 
2,999-

,941.819 

,221,437 

6CHEBULE0 
COST 

384.843 
2,894 
33,132 

6T,266 
3,198,360 

47,146 
29,393 
19.960 
143,699 

19,130,580 

34,679.233 

OVER/UNBER 
SCHEB.COST 

29.907-
3,156 
13,HO
BO,000 
147,749 
206,898 
83,088 
7.341 
37.930 
144,698-

1,968,773-

4,483.996-

(- - PRIOR 
ACTUAL 
COBT 

338,393 
3,304 
27,081 

447,177 

73,334 
34.668 
19,383 
93,314 

9.443.130 

39,314,988 

YEAR - - -) 
OVCR/UHBER 
PRIOR ACT. 

114.943 
2,708 
4,090-
60,040 
333,142-

3,489.298 
74,909 
12,027 
38,307 
93.313-

4.099.665 

907,049 

<5-
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iTE: 12/31/92 CEBAR - HEBT HELEHA PACE: 4 BCOSTE 

UNIT COST REPORT BV EXPENSE 

< CURRENT HOHTH AHOUHTS > < YEAR-TO-BATC AHOUNTS > <- - PRIOR TEAR - - -> 

INTROL CONTROL ACTUAL SCHEOULEB OVER/UNDCR ACTUAL SCHEBULEB OVER/UNBER ACTUAL OVER/UHBER 
BESCRIPTIOH COST COST SCHEB.COST COST COBT SCHEB.COST COST PRIOR ACT. 

(730 POHO CL08URER/CREBIT 
(740 TRANSFER TO F/C IHV 
(810 PROPAHIL TECH UBEB 
(820 PROPAHIL 34 BULK USE 
•829 STAH BULK USED 
(830 PROPANIL 41 BULK USE 
(839 FLAKES TECH U8EB 
(840 BCA USED 

SUB TOTAL 

COST OF GOODS HFG 900,399- 2,020.690- 1,040,231 33,046,393-29,490,839- 3.444,2T2 29,090.910- 3,003,997 

n 

2.907,300-
440,430 
97.3B0 
749.767 

30,960 
262,364 
960,399-

7, 
1, 

2, 

2, 

,099, 
.398, 
330, 
.939, 

895, 
,020, 

,190-
,900 
,000 
,000 

,000 
,690-

4,591, 
918, 
272, 

1.789, 

20, 
592, 

1.040, 

1.477 
,950 58,897,440-69,638,550-
,070-10.734,399 
,730- 2,032,494 
,233-10,278,954 

3,079,707 
,960 1,691,161 
,436- 6.072,999 
,291 23,044,953-

12,698.400 
2,442,000 
12,292,900 
1,014.000 
1,324,979 

10,414.390 
-39,490,623-

1.677 
6,940,890 
1,944,001-
409.344-

1.973,544-
3,040.707 
326,566 

2.543,495-
2,444,272 

3,345 
49.316,075-
11,034.507 
3.564.579 
3,430.549 
3,314,629 
1,300,796 
2,597.164 
29,090.910-

1.688 
9.661,989 
300.108 
991.929 

6,648,369 
134,918 
390,409 

9,479,391 
2,003,997 
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Et 12/31/92 CEBAR - HEST HCLENA PAGEi 7 BCOSTE 7U 

UNIT COST REPORT BV EXPENSE 

HTROL 

900 
960 
980 
990 
999 

CONTROL 
BESCRIPTIOH 

POHER 
HAGE FRIHGES 
ALLC COST CEHTER 
ALLC COST CEHTER 

CXP 
T8F 

ALLOC PLT OVERHCAB 
SUB TOTAL 

< CURRCHT HOHTH AHOUHTS > 
ACTUAL SCHCBULCD 
COST COST 

39,808 44.489 
60,087 68,426 

1-
239,538- 336,001-
143.400 202,891 

443-

OVER/UMDER 
SCHEB.COST 

28,677-
8,339-

1 
94,443 
59,891-

443-

< TEAR-TO-BATE AHOUHTB > 
ACTUAL SCHEDULED 
COST COST 

447,739 938,576 
806,884 643,450 

5- 12-
3.696,496- 4,216,706-
2,221,200 2,434,492 

470-

OVER/UHDER 
SCHEB.COBT 

270,837-
36.546-

7 
920.310 
313.493-

476-

t -

3 
3 

- PRIOR 
ACTUAL 
COST 

449.877 
668,943 

3-
,399,337-
,084,794 

97-

TEAR - - -) 
OVER/UHBER 
PRIOR ACT. 

21,842 
138,343 

2-
297,249-
134.444 

421-

COOT OF 600B8 HFC. 443- 643- 678- 678- 87- 431-
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U 12/31/92 CEBAR - HEST HELENA PAGE: S BCOSTE / / (TE 

IHTROL 

rTOO 

CEBAR - HEST HELENA 

UNIT COBT REPORT BY EXPENSE 

CONTROL 
BESCRIPTIOH 

SANPLE PROBUCT 
SUB TOTAL 

SELLING EXPEHSE6 

< CURRENT HOHTH AHOUNTS > 
ACTUAL SCHEBULEB OVER/UNOER 

COST COST BCHED.COBT 

< TEAR-TO-DATE AHOUNTS > 
ACTUAL SCHEDULES OVER/UNDER 

COBT COST SCHEB.COST 

46B 
668 

668 

668 
668 

668 

16.086 
16,486 

16,086 

16.086 
16.086 

16,086 

<- - PRIOR YEAR - - -> 
ACTUAL OVER/UNBER 
COST PRIOR ACT. 

16.086 
16,086 

16.086 

--Cs 
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T C I 12/31/92 CEBAR - HEBT HCLENA PACE: 9 BCOSTE 

UNIT COST REPORT BY EXPENSE 

< CURREHT HOHTH AHOUNTS > < YEAR-TO-BATE AHOUHTB—--) <- - PRIOR TEAR - - -> 
OVCR/UHDCR ACTUAL SCHCDULCD OVCR/UHDCR ACTUAL OVER/UHDCR 
SCHED.COST COST COST SCHED.COST COST PRIOR ACT. 

11,296 1,499,174 1,422,196 
11,398 1,495,174 1,422,156 

11,398 1,495,174 1,433.136 

343,481- 9,991.110-10.160,098-

S ^ 

HTROL 

900 

CEDAR 

COHTROL 
BESCRIPTIOH 

BEPRECIATIOH 
SUB TOTAL 

BEPRECIATIOH 

COHPANY TOTALS 
- HEST HELEHA 

ACTUAL 
COST 

129,811 
139,811 

139,811 

937,870-

SCHEDULE) 
COST 

116.913 
110,513 

118.913 

14,611 

73,016 
73.018 

73,018 

968,988 

1,199,938 
1,199,938 

1,199.938 

8,183,914-

299,246 
299,246 

299,246 

1,447,996-

o 
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iTEi 12/31/92 CEBAR - HEST HELENA PACE: 1 BC6TR2 

HANUFACTURING COST RCPORT SY PROBUCT 

GURRCHT HOHTH 
• - - ACTUAL >{• 
4 AHOUHT PER UNIT 

431,373 

39,811 

39.811 

39.811 
39.811-

35.811-

99 XI, 

.06 

.04 

.04 

.06-

.06-

- - BUBGETED • 
a AHOUNT PER 

,070.083 

64,489 

44,689 

44.489 
44,489-

44,489-

PRDBUCT: 47 POHER 

- - -) 
UNIT 

.04 

.06 

.04 

.04-

.04-

OUANTITT PRODUCED 

ELECTRICITY 

SUB TOTAL 

TOTAL HFC. COBTS 
ALLOCATED 

SUB TOTAL 

TOTAL POHER 

<-

12 

UHITS: 

- - ACTUAL -
t AMOUNT PER 

,444.390 

447,749 

447,749 

447,749 
467.749-

447,749-

KHH 

- - -X-
UNIT 

791 19 

.09 

.09 

.09 

.09-

.09-

YEAR-TO-BATC 
- BUDCETCD -

• AHOUHT PCR 

i, 449,032 

940,142 

940,142 

940,142 
940,142 

940,142 

UHIT 

.04 

.04 

.04 

.04-

.04-

X-

11 

PRIOR YR 
4 AHOUHT 

,377,407 

.449,084 

645,884 

649,684 
649,864-

449.884-

ACTUAL -> 
PER UHIT 

.04 

.06 

.06 

.06-

.06-
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iTEi 12/31/92 CEBAR - UEST HELEHA 

HANUFACTURING COOT REPORT BY PRODUCT 

PROBUCT: 48 ABHIHI8TRATIVE UNITS: 

PAGE: BC8TR2 

• - - ACTUAL 
GURRENT HOHTH 
- - -X- - BUDCETEB -

4 AHOUHT PER UHIT 

19,248 
7,069 

2,304 
9.974 

792 
3.380 

1.397 
2,838 
21,388 

43,949 

43,949 
43,947-

43,947-

2 

X 

« AHOUHT 

28,9T3 
4,990 

4,998 
2,739 
707 
079 

4,493 
319 

3.009 
1.144 
2.413 

BB,109 

98.109 
98,109-

98.109-

PER 
• - - > 

UHIT 

OUAHTITY PRODUCED 

SALARIES 
FRINGES 
EHPLOTHEHT EXPENSE 
ORDIHART SUPPLT 
RENTALS 
OUTSIDC LABOR 
ELECTRICITY 
COHflUHICATIDHS 
AUTO EXPENSE 
TRAVEL 4 EHTERTAIH 
CONSULTIHG 
OTHER 

BUB TOTAL 

TOTAL HFC. COSTS 
ALLOCATED 

SUB TOTAL 

TOTAL ADHINISTRATIVE 

< ACTUAL • 
« AHOUNT PER 

200,940 
67,928 
13,829 
90,399 
46,797 
6,332 
3.380 
42,934 

30 
16.991 
18.300 
46,230 

934.410 

934,410 
934,411-

334,611-

1-

• - - ) < • 

UHIT 

% 

YEAR-TO-DATE 
- - BUDCETCD X- PRIOR YH ACTUAL -) 
4 AHOUHT 

347,474 
76,440 

78,494 
32,640 
8,484 
10,948 
94,114 
2,i428 
34.106 
13.992 
31.344 

497,240 

497,340 
497,240 

497,240 

PCR UHIT » AHOUHT PER UHIT 

271,391 
43,193 
1,407 
42,440 
28,883 
9,919 
9.080 
97,949 
1,733 

24,999 
9.234 
45.914 

984,334 

904,324 
984.332-

984.332-

8-
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TB! 13/31/92 CCBAR - NC8T HCLCHA PAGCt 3 BCSTR2 

HAHUFACTURIHC COBT RCPORT BV PROBUCT 

PRODUCT: 49 CHCIHCCRIHC UNITS: 

\ ClWroHT BOtlTH '. : Tt;ftlt-Ttt-8Me , 
- - ACTUAL - - -X- - BUDCETEB > <- - - ACTUAL X - - BUBCCTCB - - -X- PRIOR YR ACTUAL -> 

4 ANOUHT PCR UNIT 4 AHOUHT PCR UHIT « AHOUHT PCR UHIT % AMOUNT PER UHIT 4 AHOUHT PCR UNIT 

X eVANTITT PRODUCED S 

43.S72 29.479 BALARICS 349,127 306.100 234.934 
8.321 7.371 FRIHCCS 130,182 68.492 74,439 

CHPLOTHCHT CXPCHSC 13,118 
4,442 434 ORDIHART SUPPLT 4,989 7,408 9,898 

94 RCHTALS 973 1,128 1,023 
9.494 4.271 OUTSIDE LABOR 19.368 81,293 99,998 

44 CLCCTRICITT 993 346 
198 COHHUHICATIOHS 1.896 1,407 

3,091 TRAVCL 4 CHTERTAIN 3,810 34,613 19,186 
4,881 3.499 COHSULTIHC 18.984 29,940 34,914 

148 OTHER 142 1,776 1,178 
70.912 42,943 OUB TOTAL 948,090 919,814 448,014 

70.913 42,943 TOTAL HFC. COBTS 948,099 919,316 448,014 
70,913- 42.943- ALLOCATED 948,094- 919.316 448.023-

70.913- 42.943- SUB TOTAL 548,094- 919,316 448,023-

1- TOTAL EHCIHEERIHC 1 9-
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iTCi 12/11/92 

PROBUCT: 

CCBAR - HKST HELEHA 

HANUFACTURIMG COST REPORT BT PRODUCT 

90 RESEARCH 4 DEVELOP UHITSi 

PAGE: BG8TR2 

CBBBEHT HflHTH 
• - - ACTUAL - - - i i - - BUBGETED - - -» 
• AHOUHT PER UHIT i AHOUHT PER UHIT 

8,969 
502 
491 

1.433 
497 

8,448 

8,448 
8,449-

8,449-

1-

4,983 

453 

2.234 
373 
90 

9,733 

9,733 
9,733-

9,783-

OUANTITY PRODUCED 

SALARIES 
HAGES 
FRIHGES 
EHPLOYNENT EXPEH8E 
ORDIHART SUPPLT 
OUTSIDE LABOR 
TRAVEL ft ENTCRTAIH 
OTHCR 

SUB TOTAL 

TOTAL HFC. COSTS 
ALLOCATCD 

SUB TOTAL 

TOTAL RCSCARCH ft DCVCLOP 

- ACTUAL 
TEfl«-TQ->ATE 

I ANOUHT PER UHIT 

X 

79,349 78,994 
898 

4,948 9.434. 

13,003 36,806 
3,534 4,476 
369 1,080 
636 

97.946 116,794 

97.344 114,794 

97,949- 114,794 

97.949- 116,796 

1 

X - - BUDCETCD - - - X - PRIOR YR ACTUAL - ) 
• ANOUHT PER UNIT I ANDUNT PER UNIT 

66 .947 

4 ,473 

31.434 
3,919 

799 

97,317 

97,317 
97,320-

97,320-

3-

^ 
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iTC: 13/31/93 CEBAR - HCST HCLCHA PAGC: BG8TR3 

HAHUFACTURIHC COST REPORT BY PROBUCT 

PROBUCT: 81 GCNCRAL OVCRHCAB UHITB: 

CTBHEHT nilllTH 
• - - ACTUAL - - -X-
4 AHOUHT PCR UNIT 

991 
19.382 
8,169 

BUDGCTCD > 
4 AMOUHT PCR UHIT 

( ACTUAL X-
* AMOUNT PCR UHIT 

Tgf>l^-Tq->^Tfi 
BUDGCTCB - - - X - PRIOR YR ACTUAL -> 

4 AHOUNT PER UHIT 4 AHOUHT PER UHIT 

9.284 
3.391 

511 

7,837 
14,938 

42.189 

24.992 
19.533 

338 
3,047 
14.282 
21,797-
27.488 
12,847 

80,810 

142,999 
143,003-

143,003-

4-

OUANTITY PRODUCES 

899 
10.140 
9.348 
2,620 
3,729 
3,381 
373 
606 
10 

9.974 
12.079 

49.117 

23.819 
29,944 
5,691 
4.101 
11.659 
29.314 
34.342 
16,402 

944 

193,774 

202,891 
202.891-

202.891-

8ALARIES 
HACE8 
FRIHGES 
CHPLOYHENT EXPENSE 
ORDINARY SUPPLY 
RENTALS 
OUTSIBE LABOR 
MAIHT SUPPLIER 
OTHER CHEHICALS 
GAB 
POHER 
OTHER 

SUB TOTAL 

HAIHT LABOR COSTS 
HAIHT SUPPLIES 
HAIHT 0/S LABOR 
PACKACIHC COST 
TARB8 ft CRB8 COSTS 
EHVIROHHEHTAL COSTS 
SAFCTT ft SECURITY 
LABORATORT COST 
INSURANCE ft TAXES 

SUB TOTAL 

; TOTAL HFC. COSTS 
ALLOCATEO 

SUB TOTAL 

TOTAL CCHCRAL OVCRHCAD 

4.284 
112.469 
24.991 
4,787 
40,430 
49,050 
3,060 
7,030 

300-

129.245 
188.358 

969.006 

281,967 
342,797 
82,119 
47,680 
44.488 
439,938 
296,393 
131,477 

1,694,199 

2.331.301 
3,331,304-

2,221.204-

8-

10,308 
121.680 
64,176 
31,440 
44.700 
40,872 
4,474 
7,272 
120 

119,712 
144.940 

889,404 

289.828 
389,352 
47,812 
49,212 
139.860 
343.768 
436,104 
196,824 
6.528 

1.845,288 

2,434.492 
2,434,692 

2,434,492 

8,214 
108,324 
19,187 
87,792 
34,498 
33,311 
4,317 
5,464 
7,109 

114,113 
140.566 

814,869 

306,888 
319.433 
44,799 
89,213 
104,418 
299,642 
319,198 
117,882 
9.474 

1.969,443 

3.084.332 
2,084,389 

2.084.360 

81-
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ITS: 12/31/92 CCDAR - HCST HCLCNA PAGE: BC8TR3 

PROBUCT: 

HAHUFACTURIHC COST RCPORT BT PRODUCT 

93 BCA 

CUBRgNT HQWTH 
• - - ACTUAL - - - K - - BUDGETED > 
• AHOUHT PER UHIT 4 ANOUHT PCR UNIT 

390.984 

4,138 

4,909 
17,495 
8,0S2 
1.967 

9,491 
4,496 
8,290 
13,499 

814 

71,999 

41 X 440.000 

39.308 
140,773 
39,494 
39,430 

297,207 

4.138 

.09 

.41 

.07 
. .09 

.46 

.02 

60,808 
330,240 
49,444 
43.449 

504.141 

.02 

.02 

.04 

.02 

.01 

.02 

.01 

.02 

.04 

4.018 
28.302 
7,643 
3,879 

75 

8.944 
4.707 
20.919 
34,983 

604 

ikO 109,867 

10,374 
18,087 
6.719 
988 

44 
4.942 
4.290 

47,324 

38,410 
42,872 
47,434 

129.114 

811,344 
831,197-

8>1,197-

.03 

.09 

.03 

.01 

.02 

.12 

.10 

.11 

.12 

.33 

1.31 
1.X4-

1.S4-

12.402 
18.819 
14,810 

838 
901 

7.673 
7.167 

41.903 

54,781 
33,234 
49,984 

133,999 

•09,910 
804.400 

804,400 

OUAHTITY PRODUCCD 

.10 9BX SULFURIC ACID 

.92 ODCB 

.00 98X HITRIC ACIB 

.10 OTHCR RAH HATCRIALS 

.79 SUB TOTAL 

CONTAINCRB 
PACKAGING HATCRIALS 

SUB TOTAL 

.01 SALARteO 

.04 UACCS 

.01 FRINGES 

.01 ORDINARY SUPPLY 
RCHTALS 
OUTSIDE LABOR 

.01 HITROGCH 

.01 GAS 

.03 POHCR 

.09 HASTC BISPOSAL 
OTHCR 
START UP COST 

.17 SUB TOTAL 

.02 HAIHT LABOR COSTS 

.03 HAIHT SUPPLICS 

.02 HAIHT 0/8 LASOR 
PACKAGIHC COST 
CHVIROHHCHTAL COSTS 
SAFETV ft 8CCURITT 

.01 LABORATORY COST 

.01 IHSURAHCC ft TAXES 

.10 SUB TOTAL 

.09 GCHCRAL OVCRHCAB 

.09 AOHIH/CHC/R ft D 

.07 DCPRCCIATIOH 

.21 eUB TOTAL 

1.27 TOTAL HFC. COOTS 
1.24- PRODUCT T8F 0 STD. 

1.24- SUB TOTAL 

UHITS: 

<- - - ACTUAL 
• AHOUNT PER 

7,891,148 

438,232 
3,489,221 
949,478 
776,686 

9.491,017 

20.109 
463 

20,968 

49,749 
390,448 
103.993 
33,473 
3,789 
9,767 

116,910 
93.389 
167,060 
764,143 
8,391 

1.964.466 

117.S74 
273,988 
137,943 
4,338 

3,089 
71.941 
79,099 

483.884 

999,739 
394.079 
560.379 

1.914,179 

9,333,114 
9.341,307-

9.341,207-

LBS 

TEAR-TO-DATE 
X- - BUDGETED 

UNIT 

98X 

.08 

.44 

.07 

.10 

.49 

.01 

.03 

.01 

.01 

.01 

.02 

.10 

.20 

.01 

.03 

.03 

.01 

.01 

.09 

.08 

.09 

.07 

.19 

1.18 
1.18-

I.IB" 

4 AHOUHT PEH 

0,000.000 

760,108 
4,138,000 
418,048 
799,614 

6,301,767 

73)104 
379,424 
91,714 
46,948 

900 

102,992 
96,484 
244,180 
414,994 
7.248 

1.318.404 

148,824 
228,780 
174,120 

10,020 
4,012 

92,074 
84,004 

742,834 

457,872 
398.608 
591,808 

1,407,988 

9.970,999 
10.080.000 

10.080.000 

1 UHIT 

.10 

.92 

.08 

.10 

.79 

.01 

.03 

.01 

.01 

.01 

.01 

.03 

.09 

.16 

.02 

.03 

.02 

.01 

.01 

.09 

.OS 

.09 

.07 

.20 

1.29 
1.26-

1.34-

H- PRIOR YR 
• AHOUHT 

3.114.38B 

380,372 
1.983,999 
230,242 
439,943 

2,478.772 

3.899 

2.858 

04.973 
205.032 
69,133 
34,676 
4,661 
54.901 
83,903 
90,799 
190,908 
177,303 
9,338 

346.316 

1,131.198 

77.039 
144,749 
147,849 
3,087 
12,793 
3,638 
62.908 
47,700 

941,739 

468,438 
298,786 
275,913 

1.023.137 

9,177.691 
9,397.899-

9.297,689-

ACTUAL -> 
PER UHIT 

.07 

.91 

.07 

.14 

.80 

.03 

.07 

.03 

.01 

.03 

.03 

.03 

.09 

.06 

.08 

.84 

.03 

.09 

.03 

.03 

.03 

.17 

.14 

.08 

.09 

.33 

1.44 
1.70-

1.70-
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TC: 12/31/92 CEBAR - HCST HELEHA PACE: 7 BCSTR2 

HANUFACTURING COBT RCPORT BT PRODUCT 

PRODUCT: S3 OCA UHITSi LBB 

CURREHT HOHTH TtftB-Tfl-tOTB 
- - ACTUAL X - - BUBCETEB > < ACTUAL X - - BUDGETED - - -X- PRIOR YR ACTUAL -> 
4 AMOUNT PBR UHIT • AHOUHT PER UNIT 4 AMOUHT PER UHIT • AMOUHT PER UHIT • ANOUHT PER UNIT 

390,984 X 440.000 OUAHTITT PRODUCED 7,691,346 X 6,000,000 3,114,368 

19,893- .08- 3.910 .01 TOTAL DCA 28,093- 109,005 .01- 120,168- .04-
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iTC: 12/31/92 CEDAR - HEST HELENA 

NAHUFACTURIHC COST REPORT BT PRODUCT 

PACE I 11 BC8TR2 

PRODUCT: 97 DCPI UHITBi LBS 

t I t tMHT HBHTH 
• - - ACTUAL X - - BUDCETEB - - -> 
4 ANOUHT PER UNIT « AMOUNT PER UHIT 

TEAR-TO-BATE 
< ACTUAL X - - BUBCETCB - - - X - PRIOR TR ACTUAL -> 
4 ANOUHT PCR UNIT • AHOUHT PER UHIT 4 AHOUHT PER UHIT 

OUAHTITY PRODUCED 

DCA 
ODCB 

SUB TOTAL 

FORHULATIHG f t t 

SUB TOTAL 

TOTAL HFC. COSTS 
PRODUCT TSF 8 STB. 

SUB TOTAL 

TOTAL DCPI 
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TCI 12/31/92 CCBAR - HCST HCUHA 

HAHUFACTURIHC COBT REPORT BT PROOUCT 

PACE' BCaTR2 

- - ACTUAL 
GUBRENT MONTH 
- - -X 

4 AHOUHT PER UHIT 

209,940 

242.349 
34.914 
4,187 

303.448 

2,817 
7,139 
3,298 
1.709 

9,274 
4,446 
4,987 

1.094 

30,780 

3,489 
9,202 

337 
43 

1.880 
4,424 

19,977 

18,990 
21.434 
11.849 

91.891 

409,714 
408,819-

408,019-

3.099-

32 X 

.90 

.12 

.02 

1.09 

.01 

.02 

.01 

.01 

.02 

.02 

.02 

.11 

.01 

.03 

.01 

.02 

.07 

.04 

.07 

.04 

.18 

1.40 
1-41-

1.41-

.01-

;- - BUDGETED 
4 AHOUNT PER 

900,000 

899.000 
104,920 
46,980 

1,008,900 

97 
221 

318 

4,097 
12,810 
9,179 
4,008 

4,930 
11,310 
14,194 
7,478 
1,117 

65,039 

9,901 
19,236 

882 
93 
267 

9.179 
9,831 

37,385 

20.289 
16.417 
10,321 

47,227 

1.198.849 
1.141.000-

1.141,000-

2.131-

PRODUCT: 84 PROPANIL TECH 

> 
UNIT 

.95 

.13 

.05 

1.13 

.01 

.01 

.01 

.01 

.03 

.01 

.07 

.01 

.03 

.01 

.01 

.04 

.02 

.02 

.01 

.05 

1.29 
1.29-

1.29-

eUANTITT PRODUCED 

DCA 
PROPIONIC ACID 
PROPIONIC AHHYDRIDE 
FLAKED TECH 

SUB TOTAL 

COHTAIHERS 
PACKAGING HATCRIALS 

SUB TOTAL 

BALARICS 
HACCS 
FRINGCS 
ORDINARY BUPPLY 
OUTSIBC LABOR 
HITROGCH 
GAS 
POHCR 
HASTE BISPOSAL 
OTHCR 

BUB TOTAL 

HAINT LABOR COSTS 
HAINT SUPPLICS 
HAINT 0/8 LABOR 
PACKACIHC COST 
SAFETY ft SCCURITY 
LABORATORT COST 
IHSURAHCC ft TAXCS 

SUB TOTAL 

CENCRAL OVCRHCAB 
ABHIN/CHC/R ft B 
BCPRCCIATIOH 

SUB TOTAL 

TOTAL HFC. COSTS 
PRODUCT TSF 8 STS. 

SUB TOTAL 

TOTAL PROPAHIL TECH 

UNITS: 

<- - - ACTUAL 
4 ANOUHT PER 

10,435.249 

9,161,331 
983.398 
387,412 
409,889 

11,342,030 

931 

931 

37,894 
134,910 
99,377 
3,774 
20,771 
40,882 
313,934 
44,474 
19,383 
17,397 

438,497 

70,783 
138,374 
74,114 
1,441 
2,083 
73,473 
107,974 

470.369 

388.797 
177,038 
134,539 

600,334 

13,043,097 
13,049,344-

13.049.344-

3,149-

LB8 

TCAR-TO-DATC 
X- - BUBCCTCB - - -

UNIT 

oex 
.8B 
.09 
.06 
.06 

1.09 

.01 

.01 

.01 

.03 

.01 

.06 

.01 

.01 

.01 

.01 

.01 

.09 

.03 

.03 

.01 

.06 

1.39 
1.39-

1.39-

t AMOUNT 

11,690,000 

11,999,000 
1,407,780 
618,870 

13,431,390 

1,144 
3,483 

3,014 

46,464 
193,730 
43,100 
48,096 

99,140 
139,730 
149,848 
89,734 
13,404 

780,468 

70,813 
1S3.832 
10,984 
1.114 
3.204 

110,100 
83,912 

462.860 

243,460 
199,404 
133,893 

546.734 

19.434,918 
•19,446,000 

•19,444,000 

11,083 

PCR UHIT 

.98 

.13 

.09 

1.19 

.01 

.41 

.01 

.01 

.01 

.07 

.01 

.03 

.01 

.01 

.04 

.02 

.03 

.01 

,09 

1.30 
1.30-

1.30-

X- PRIOR YR 
4 AHOUHT 

9,34S,270 

13,033,443 
1.013.089 
408.231 

13,494,979 

772 
1,731 

2,903 

34,923 
129,709 
47.720 
37,190 

97,834 
129,009 
106.317 
42.799 
11,082 

994,940 

90,174 
141,127 
11,444 

719 
2,560 
80,801 
78,733 

342,588 

519,987 
282,327 
123,811 

924,125 

15,340,709 
19.209.419-

19.209,419-

131.284 

ACTUAL -) 
PCR UHIT 

1.29 
.11 
.04 

1.44 

.01 

.01 

.01 

.01 

.01 

.04 

.01 

.02 

.01 

.01 

.04 

.04 

.03 

.01 

.10 

1.44 
1.43-

1.43-

.01 

CX3 
<X2r 
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ITCI 12/31/92 

PROBUCT: 

CURREHT HOHTH 
ACTUAL - - - X - - BUDGCTCD -

4 AHOUHT PCR UHIT 4 AHOUHT PCR 

I 190.000 

199.000 

- -> 
UHIT 

987 
2,899 

3.184 

437 

139 

774 

1,963 

1,843 

9.924 
7.811-

7,Blt-

1,987-

CCBAR - HCST HCLCHA 

HANUFACTURING COST RCPORT BY PRODUCT 

99 FLAKCD TCCH UHITB: 

OUAHTITT PRODUCCD 

PAGC: BG8TR2 

1.30 PROPAHIL TCCH 
PACKACIHC HATCRIALS 

199.000 

477 
1,979 
618 

2,121 

303 

9,094 

1.298 
489 

472 
787 
123 

3,099 

1.962 

1,542 

204,755 
210.000-

210,000-

9,249-

1.30 

.01 

.01 

.03 

.01 

.01 

.02 

.01 

.01 

1.37 
1.40-

1.40-

.OS-

SUB TOTAL 

SALARIES 
HACCS 
FRINGCS 
ORBIHARY SUPPLY 
RCNTALS 
POHCR 
OTHCR 
FORHULATIHG FCC 

SUB TOTAL 

HAIHT LABOR COSTS 
MAINT SUPPLICS 
HAIHT 0/6 LABOR 
PACKAGING COST 
LABORATORT COST 
INSURAXCC ft TAXES 

SUB TOTAL 

GCNCRAL OVERHCAB 
ABNIH/ENC/R ft B 
BCPRCCIATIOH 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TSF 8 STB. 

SUB TOTAL 

TOTAL.FLAKCD TCCH 

LBS 

<- - - ACTUAL • 
• AMOUNT PCR 

944.810 

1,192.198 
2,841 

1.194,999 

440-
3,313-
1.1T6-
11,466 

987 
49.433 

94,460 

906 
646 
733 
410 

9,473 

13.168 

18,739 

18,739 

1,383,966 
1.383,934-

1.363,534-

43 

- - -X-
UHIT 

19tX 

1.34 

1.34 

.01 

.09 

.04 

.01 

.01 

.03 

.03 

1.34 
1.34-

1.36-

YCAB-TO-BAT? 
- - BUBCCTCB X- PRIOR TR 
4 AHOUHT PER UHIT 4 AHOUHT 

629.000 

B12.900 

612.900 

1.969 
6,544 
2,9T9 
8,839 

1.244 

21,231 

9,248 
1.914 

1,947 
3,281 
12.434 

39,034 

18.744 

18.744 

877,911 
879,000 

875,000 

2.911 

1.30 

1.30 

.01 

.01 

.. 

.03 

.01 

.01 

.03 

.04 

.03 

.03 

1.40 
1.40-

1.40-

1, 

3, 

3, 

3, 
3, 

3 

,893,440 

,163,934 
1,243 

,149,177 

5.643 
22,342 
7,227 
24,794 

3,195 

42,343 

3,873 
4,140 

3,740 
9,283 
3.330 

24.886 

10.471 
6,704 
18,738 

35,913 

,387,819 
,885,686-

.385.484-

97.847-

ACTUAL -> 
PCR UHIT 

1.47 

1.47 

.01 

.01 

.03 

.01 

.01 

.01 

.03 

1.74 
1.79-

1.79-

.09-

Od> 
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TCi 12/31/92 CCBAR - HCST HCLCNA 

HAHUFACTURIHC COST RCPORT BT PRODUCT 

PAGE: 10 BC8T83 

PRODUCT! 96 B5B DLCHD 

CBUBPJHT BBIITH 
- ACTUAL X - - BUDGCTCD - - -> 

• AHOUHT PCR UHIT 4 ANDUNT PCR UNIT 

OUANTITV PRODUCCD 

PROPAHIL TCCH 
HCSITYL OXIDE 

SUB TOTAL 

COHTAINERS 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TSF 8 STB. 

SUB TOTAL 

TOTAL 991 BLEHB 

UHITBi LBS 

YBAB-TB-MTE 
(- - - ACTUAL X - - BUBGETED - - -X- PRIOR TR ACTUAL -> 
4 AHOUNT PER UNIT 4 AMOUNT PER UNIT 4 AHOUNT PER UHIT 

Tt.280 

63.910 
8,978 

72,088 

4.197 

4,137 

76.249 
89,812-

89.811-

13.947-

.69 

.12 

1.01 

.04 

.04 

1.07 
1.26-

1.24-

.19-
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trCi 12/31/92 

PRODUCT: 

CEDAR - HEST HELEHA 

HAHUFACTURIHC COST REPORT BT PROOUCT 

41 34 PROPAHIL UNITS: 

PACC: 14 BC8TR2 

CURRCNT HOHTH 
• - - ACTUAL X-
« AHOUNT PCR UHIT 

9,148 

39,029 

4,093 
9,099 

3,164 

87,303 

9,902 
429 

9.927 

3,343 

554 

2,917 

44.147 
45,817-

4B,017-

330 

IB % 

4.24 

.66 

.99 

.35 

6.35 

.60 

.05 

.65 

.26 

.06 

.32 

7.22 
T.IB-

7.18-

.04 

- - BUDCETCD 
4 AHOUNT PCR 

50,000 

200.000 

33,540 
50,140 

3B.500 

330.200 

26,948 

26,968 

5.386 

1,962 

7.348 

344.916 
369,000-

345,000-

484-

) 
UHIT 

4.16 

.67 
1.00 

.77 

4.40 

.84 

.54 

.11 

.04 

.15 

7.29 
7.30-

7.38-

.01-

8UANTITY PRODUCCI 

PROPAHIL TECH 
HESITTL BXIBC 
CHULSIFICR 
ISOPHOROHC 
ARHUL CHULSIFICR 
TCHNCO SOO 
OTHER RAH HATCRIALS 

SUB TOTAL 

COHTAIHERS 
PACKACIHC HATCRIALS 

SUB TOTAL 

HACCS 
ORBIHART SUPPLY 

SUB TOTAL 

HAINT LABOR COSTS 
HAIHT SUPPLICS 
PACKAGIHC COBT 
LABORATORY COBT 
IHSURAHCC ft TAXES 

SUB TOTAL 

ABHIH/EHC/R ft D 

SUB TOTAL 

TOTAL HFG. COSTS 
PROBUCT TSF 8 STD. 

8US TOTAL 

' TOTAL 30 PROPAHIL 

GAL 

<- - - ACTUAL • 
• AHOUHT PER 

292,899 

1,187,419 

TfiftR-TflTBOTE 
X- - BUDGETED X- PRIOR YR 

UHIT 4 AHOUNT PER UHIT 4 AHOUHT 

211,781 
341,091 

138,IBl 
9,081 

1,887,793 

161,609 
20.213 

181,822 

1,429 
643 

2,373 

907 

97,244 

3.063 
31,135 

131,348 

TVX 170.000 

4.08 1,919.300 

.72 
1.14 

.47 

.98 

248.194 
371.164 

284,900 

6.45 2,443.480 

.99 199,944 

.07 

.42 199,944 

.01 

4.14 

.47 
1.00 

.77 

4.60 

.94 

.94 

333.990 

1.483,379 

204.418 
444.371 

183,346 
42,716 

2,997,432 

179.381 
328 

179,709 

ACTUAL -> 
PER UHIT 

9.04 

.41 
1.33 

.99 

.13 

7.64 

.93 

.53 

33 
01 
07 

41 

39.856 

19.423 

99.481 

.11 

.05 

.14 

44 

44,749 

15.450 

40,445 

.13 

.09 

.16 

2,193,319 
2,198.117-

2,198.117-

98 

7.49 3,702.929 
7.49- 2,701,000 

7.49- 2.701.000 

1,929 

7.30 
7.80-

7.80-

2,793,884 
2,899.493-

2.899,492-

49.844-

8.34 
• .96< 

8.96' 

.20 
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iTE> 12/31/98 CEBAR - HEBT HELENA 

HAHUFACTURIHC COST REPORT BY PRODUCT 

PAGEi 19 BC8TR3 

PROBUCT: 43 44 PROPAHIL 

CURREHT HOHTM 
• - - ACTUAL - - - X - - BUDGETED > 
4 AHOUHT PCR UNIT • AHOUHT PER UHIT 

39,914-
800-

26,714-

402 

402 

3,480 

3,480 

23.832-

22.833-

OUAHTITT PRODUCCD 

PROPAHIL TCCH 
PROPAHIL 34 
HC8ITTL OXIBC 
CHULSIFICR 
ISOPHOROHC 

SUB TOTAL 

GOHTAINCRS 
PACKAGING HATCRIALS 

SUB TOTAL 

OTHER 

SUB TOTAL 

PACKAGING COBT 
LABORATORT COBT 
INSURAHCC ft TAXCS 

SUB TOTAL 

ADMIH/CHC/R ft D 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TSF 8 STD. 

BUB TOTAL 

TBTAL 40 PROPAHIL 

UHITS: CAL 

(- - - ACTUAL 
« AHOUHT PER 

444,289 

2,193,192 

834.078 
298,202 
239.998 

3.829,470 

170,914 
340 

171,396 

9,099 

9,099 

39,449 
1,676 

41,989 

78,360 

- - -)( 
UNIT 

1T2X 

4.73 

1.60 
.96 
.93 

7.99 

.37 

.37 

.01 

.01 

.06 

.09 

.16 

;- - BUDGCTCD - - -
4 AHOUNT PER UNIT 

370,000 

1,474,300 

492,480 
169,329 
134,740 

3,360.749 

73.714 
490 

74.204 

4.244 

24,474 

30,942 

9.44 

1.82 
.70 
.44 

8.49 

.27 

.27 

.02 

.10 

.11 

X- PRIOR YR 
» ANOUHT 

491,890 

2.902,440 

890,288 
246,280 
249,419 

4.244.394 

104.491 
2,384 

187,039 

23,449 

29,128 

82.793 

ACTUAL -> 
PER UNIT 

4.42 

1.88 
.99 
.94 

9.44 

.41 

.01 

.41 

.09 

.06 

.12 

3,779,089 
3,747,339-

3,767,335-

7,750 

0.13 2,389,899 
8.11- 2,387,100 

8.11- 2,387,100 

.02 1,205 

8.84 
8.84-

8.84-

4,504,212 
4,521,192-

4,521,192-

14.980-

9.97 
10.01 

10.01 

.04 
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iTC: 12/31/92 CCDAR - HEST HELEHA 

HAHUFACTURIHC CBST REPORT BT PRODUCT 

PACE: 31 BC8TR2 

PROBUCT: 73 PROPAHCX 44 

CWREWT IHHTH 
- - ACTUAL - - - X - - BUDGETED - - -) 
• AHOUHT PER UNIT 4 AHOUHT PER UHIT 

793 

793 

793 

793 

UHITS: GLS 

OUAHTITY PRODUCED 

44 BULK 

SUB TOTAL 

COHTAIHERS 
PACKAGIHC HATERIALS 

SUB TOTAL 

HAIHT LABOR COBTS 
PACKACIHC COST 
IRBURANCE ft TAXES 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TSF 8 STB. 

SUB TOTAL 

TOTAL PROPANEX 44 

(- - - ACTUAL 
4 AHOUHT PER 

91.330 

746.237 

748,327 

93.247 
1,993 

54.800 

79 
0,400 
3.808 

12,387 

019,314 
B14.496-

814.494-

B18 

- - -K 
UHIT 

X 

S.19 

8.19 

.98 

.03 

.40 

.09 

.04 

.13 

e.93 
8.93-

8.93-

.01 

YEAR-TO-BATE 
- - BUDCETCD - - -X-
4 ANOUHT PER UHIT 

- PRIOR TR 
4 AMOUNT 

84,949 

309.891 

309.891 

21,447 
1,012 

33,479 

2.247 
8,871 

11,188 

343,908 
341.387-

341,387-

2,121 

ACTUAL -> 
PER UHIT 

8.97 

8.97 

.42 

.03 

.69 

.07 

.24 

.12 

9.94 
9.88-

9.88-

.04 

? ^ 
AB0000078182/82 



iTEi 12/31/92 CCDAR - HEST HELENA 

HANUFACTURING COST RCPBRT BY PRODUCT 

PACE: 18 BC8TR2 

PRODUCT: 48 HHAN 90 DF 

CURREHT HOHTH 
• - - ACTUAL - - -X- - BUDGETED > 
4 ANOUHT PER UHIT 4 AHOUHT PER UHIT 

X OUAHTITY PRODUCED 

FLARED TECH 
OTHER RAU HATERIALS , 

SUB TOTAL 

PACKACIHC HATERIALS 

SUS TOTAL 

FORHULATIHC FEE 

SUB TOTAL 

IHSURAHCC ft TAXES 

SUB TOTAL 

UHITBI 

< ACTUAL -
4 AMOUNT 

3.023 

3,823 

1,098 

1.49B 

PCR 

LBS 

• - -X-
UHIT 

X 

YCAR-TO-DATC 
- - BUDGCTCD 
« AHOUNT 

300,000 

241,000 
49,491 

304,491 

31,211 

21,211 

190,000 

190,000 

3.349 

3,348 

PCR 
X-

UHIT 

.07 

.15 

1.02 

.07 

.07 

.90 

.50 

.01 

.01 

- PRIOR TR 
4 AHOUHT 

271,800 

240,824 
34,174 

277,000 

19,024 

19.026 

136.620 

136.620 

2,749 

2,749 

ACTUAL -> 
PCR UNIT 

.89 

.13 

1.02 

.07 

.07 

.80 

.90 

.01 

.01 

ABHIN/CHG/R ft D 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TSF 6 STD. 

SUB TOTAL 

TOTAL HHAH 90 DF 

4,921 

4,921 

461.007 
460,000 

460.000 

1,007 

1.40 
1.40-

1.40-

439,391 
3B7.S90-

387,990-

47,841 

1.40 
1.43-

1.43-

.10 

C 5 ^ 
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iTCi 12/81/93 CCBAR - UCST HCLCHA 

NAHUFACTURIHC COBT RCPORT BT PROBUCT 

PACC: 14 8C8TR3 

PRODUCT: 43 HHAH SOX 

CURRCHT HONTH 
- - ACTUAL - - ->l- - BUDGCTCD - - -) 
4 AHOUHT PER UHIT 4 AHOUHT PCR UHIT 

S OUAHTITY PRODUCED 

PROPANIL TCCH 
FLAKCB TCCH 
OTHCR RAH HATCRIALS 

SUB TOTAL 

PACKACIHC HATCRIALS 

FORHULATIHC FCC 

SUB TOTAL 

LABORATORY COBT 
IHSURAHCC ft TAXCS 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TBF 8 STD. 

SUB TOTAL 

TOTAL HHAH SOX 

UHITS: 

< ACTUAL • 
4 AHOUHT PCR 

130,890 

189,720 
24,701-

149,019 

2,466 

2,466 

36,994-

34.994-

111 
1.587 

1.498 

132,429 
302,710-

302,710-

170,081-

LB8 

UHIT 

24X 

1.49 
.19-

1.24 

.02 

.02 

.28-

.28-

.01 

.01 

1.01 
2.31-

2.31-

1.30-

TCAR-TO-BATC 
- - BUDGCTCD - - -X-
4 AMOUNT PCR UHIT 

900.000 

933,040 
79,791 

997,791 

30.300 

30,300 

290,000 

290,000 

6,991 

6,991 

874,902 
879.000 

879,000 

496 

1.04 
.19 

1.20 

.04 

.04 

.90 

.90 

.01 

.01 

1.79 
1.79-

1.75-

- PRIOR TR 
4 AHOUHT 

288,794 

331,912 
43,381 

375.248 

11,778 

11.776 

142,127 

142.127 

4.445 

4,465 

583,413 
542,357-

542,357-

8.744-

ACTUAL -> 
PCR UHIT 

1.15 
.15 

1.30 

.04 

.04 

.49 

.49 

.02 

.02 

1.89 
1.88-

1.88-

.03-

^ 
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ATCi 12/81/92 CCBAR - HCST HCLCHA 

NAHUFACTURIHC COBT RCPORT BY PROBUCT 

PAGC I 13 BC8TR2 

PRODUCT: 99 8TAHPCDE 

CURB8HT HBHTH 
- - - ACTUAL X- - BUDCCTED - - -) 
• AHOUHT PCR UHIT 4 AHOUHT PCR UHIT 

OUAHTITT PRODUCCD 

FREIGHT 

SUB TOTAL 

PROPANIL TCCH 
CHULSIFICR 
ISOPHOROHC 
HCPA 
OTHER RAH HATCRIALS 

SUB TOTAL 

SALARICS 
HA6CB 
FRIHCCS 

SUB TOTAL 

HAINT 0/B LABOR 
LABORATORT COST 
INSURAHCC ft TAXCS 

SUB TOTAL 

TOTAL HFG. COSTS 
PROBUCT TSF 8 STB. 

SUB TOTAL 

TOTAL STAHPCOC 

UHITS: CALS 

TEAR-TO-DATE 
< ACTUAL X- - BUDGCTCD - - -X- PRIOR TR ACTUAL •> 
4 AHOUNT PCR UHIT 4 AHOUNT PER UHIT 4 ANOUHT PCR UHIT 

22,402 

973 

979 

89,480 
44.439 
27,469 
94,723 
4,947 

240,890 

342 
1.174 
4B0 

1.914 

1,072 
393 
943 

2,367 

246,148 
246,409-

244,409-

361-

X 

.04 

.04 

3.79 
3.94 
1.33 
3.43 
.39 

10.66 

.01 

.09 
• 03 

.08 

.09 

.03 

.04 

.10 

10.89 
10.90-

10.90-

.01-

C ^ 
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,TCi 12/31/92 CCDAR - HCST HCLCHA 

NAHUFACTURIHC COST RCPORT BT PRODUCT 

PACC: 19 BC8TR3 

ĈUBRCIITLilDMTN 
• - - ACTUAL - - -X 
4 AHOUHT PCR UHIT 

44,948 

401.402 

40,485 
148,544 

590.591 

44.474 
6,469 

50,943 

2,878 
6.435 
5.743 

15.049 

494.879 
649.8S5-

669.895-

13.374-

38 S 

4.00 

.41 
2.22 

8.83 

.44 

.10 

.76 

.04 

.10 

.09 

.22 

9.«1 
18.81-

10.01-

.20-

- - BUDGCTCD 
• AHOUHT PCR 

178.000 

988,900 

319.200 
122,714 
80,090 

1.470,264 

184,284 

184.284 

12.861 

12,861 

1,679,411 
1.691,780-

1.691.780-

16.339-

PRODUCTi 70 STAH PROPAHIL 

- - -> 
UHIT 

9.46 

1.82 
.70 
.46 

8.48 

1.09 

1.09 

.07 

.07 

9.87 
9.47-

9.47-

.09-

BOANTITT PRODUCCD 

PROPAHIL TCCH 
FLAKCD TCCH 
HCSITYL OXIDC 
CHULSIFICR 
ISOPHOROHC 

SUB TOTAL 

CONTAINCRB 
PACKAGING HATERIALS 

SUB TOTAL 

SALARICS 
HACCS 
FRINGCS 
OUTSIDC LABOR 
OTHCR 

SUB TOTAL 

HAIHT LABOR COBTS 
PACKAGIHC COST 
LABORATORT COST 
IHSURAHCC ft TAXES 

SUB TOTAL 

SUB TOTAL 

TOTAL HFC. COSTS 
PROBUCT TBF 8 STB. 

SUB TOTAL 

• TOTAL STAH PROPAHIL 

UHITS: 

<- - - ACTUAL 
4 AHOUHT PCR 

1,170,630 

6,079.753 
73,101 

743.104 
2.643.739 

9,933.499 

907,498 
18,116 

929,974 

3,944 
14,473 
9,919 
33,244 
11,946 

9B,16S 

90,166 
32,304 
69,483 

177,893 

10,699,394 
10,699,369-

10,699.369-

79-

CAL 

YEAR-TO-BArr 
- - -X- - BUBCETEB X - PRIOR TR 
UHIT t AMOUNT PER UHIT « AHOUHT 

73X 

3.19 
.06 

.63 
3.36 

8.14 

.70 

.03 

.79 

.01 

.01 

.02 

.01 

.09 

.08 
,02 
.06 

.13 

9.13 
9.18-

9.18-

1,629,000 

6,672,800 

3,944.000 
1,139,481 
750,750 

13.724.731 

890.716 

890.716 

42.143 

82,424 

144,787 

14.762.334 
•14.740.750 

•14.760,750 

1,484 

9.44 

1.82 
.70 
.46 

8.49 

.89 

.99 

.04 

.09 

.09 

9.08 
9.08-

9.08-

478.997 

1,231.224 

342.342 
1,230.379 

4.793.941 

204,322 

204,823 

18,066 

33,983 

41.049 

8.039.383 
9,064,693-

5,044,693-

35.860-

ACTUAL -> 
PER UHIT 

4.73 

.71 
3.57 

10.41 

.43 

.43 

.04 

.09 

.09 

10.83 
10.97-

10.97-

.09-
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ITE: 12/31/92 CCBAR - HEBT HELEHA 

HAHUFACTURIHC COST RCPORT BY PRODUCT 

PAGC: 17 BC8TR2 

PROBUCT: 44 HHAH 

CURREHT HtlMTII 

• - - ACTUAL - - - X - - BUDCETCD ) 
4 AHOUHT PCR UHIT 4 AHOUHT PCR UHIT 

43 

43 

219 

219 

262 

262 

OUAHTITY PRODUCCD 

ADHIH/CHC/R ft D 

SUB TOTAL 

TOTAL HFC. COSTS 
PRODUCT TSF 0 STD. 

SUB TOTAL 

TOTAL HHAH 

UHITS: GALS 

<- - - ACTUAL H-
4 AHOUHT PCR UHI1 

TEI>B-Tfl-MTE 

34,020 36 

PROPAHIL TECH 
FLAKCB TCCH 
OTHCR RAH HATCRIALS 

SUB TOTAL 

PACKACIHC HATERIALB 

SUB TOTAL 

ORDIHART SUPPLY 
FORHULATIHC FEE 

SUB TOTAL 

PACKACIHC COST 
LABORATORY COBT 
IHSURAHCC ft TAXCS 

SUB TOTAL 

198,839 
39,497 

338,936 

36,033 

36,033 

310 
31,104 

31,414 

1,899 

10,337 

13.194 

7.41 
1.48 

8.89 

1.34 

1.84 

l!l4 

1.17 

941.575 
88,436 

630.303 

49.071 

45,071 

3.131 
75,000 

77,131 

13.170 

13.170 

7.33 
1.16 

8.40 

.40 

.60 

.03 
1.00 

1.03 

.18 

.16 

728,018 
119,029 

847,057 

44,530 

44,530 

2,848 
101,130 

103.978 

3,437 

3.743 

7.380 

7.20 
1.10 

6.36 

.44 

.44 

.03 
1.00 

1.03 

.04 

.04 

.07 

8UDCCTCB - - - X - PRIOR TR ACTUAL -> 
4 AHOUHT PER UHIT 4 AMOUNT PCR UHIT 

75,000 101.130 

318.148 
308,118-

308,118-

10,050 

11.84 
11.49-

11.49-

.37 

745,565 
765.750 

765,750 

185 

10.21 
10.21-

10.21-

1.022.945 
1,001,145-

1,001,145-

21,800 

10.12 
9.90 

9.90 

.22 

^ 
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iTE: 12/31/93 CEBAR - HCST HCLCHA PACC: 33 BC8TR2 

HAHUFACTURIHC COST RCPORT BT PRODUCT 

PRODUCT: '91 BUTOXOHC 175 

CBHWEHT HBHTH 
• - - ACTUAL - - - X - - BUDCCTED ) 
4 AHOUHT PCR UHIT 4 AHOUNT PCR UHIT 

X OUAHTITY PRODUCCD 

TECH ACIB USED 
DNA-40S 
CITRIC ACID 
PACKACIHC HATERIALB 

SUB TOTAL 

FORHULATIHC FEE 

SUB TOTAL 

13 IHSURAHCC ft TAXCS 

IS SUB TOTAL 

13 TOTAL HFC. COSTS 

PRODUCT TSF 8 8T0. 

SUB TOTAL 

13 TOTAL BUTOXONE 175 

UHITS GALS 

YEAR-TD-DATC 
< ACTUAL - - - X - - BUDGETED 
4 AHOUHT PER UNIT 4 AHOUHT PER UNIT 

40,493 

344,203 
9,773 
9.944 
37.711 

401.633 

24.443 

24,443 

12,532 

12.332 

440.648 
464.332-

464,352-

23,704-

39X 

B.SO 
.24 
.25 
.93 

9.92 

.49 

.69 

.31 

.31 

10.08 
11.47-

11.47-

.99-

195,004 

1,013.989 
49,T28 
22,600 
104,090 

1,168,937 

48,290 

48.250 

10,537 

10.537 

1,247,324 
1,247,350 

1,267,350 

26 

9.44 
.44 
.22 
1.01 

11.33 

.49 

.69 

.10 

.10 

13.07 
13.07-

13.07-

X- PRIOR YR 
4 ANOUHT 

98,298 

932,914 
27,300 
19,640 
88,778 

1.068,262 

61,112 

61,112 

13,891 

13,691 

1,143,249 
1,128,382-

1.128,382-

14,883 

ACTUAL -> 
PER UHIT 

9.49 
.28 
.20 
.90 

10.87 

.62 

.62 

.14 

.14 

11.63 
11.48-

11.48-

.19 
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TKi 13/31/93 CCDAR - HCST HCLCHA 

HAHUFACTURIHC COST REPORT BY PRODUCT 

PACEi 38 BC8TR2 

PROBUCT: 94 BUTOXOHE 200 

CURREHT HOHTH 
- - ACTUAL X - - BUDGETED - - -> 

4 AHOUHT PER UHIT 4 AHOUHT PER UHIT 

834 

534 

884 

834 

OUAHTITT PRODUCED 

TECH ACID USED 
DHA-40X 
CITRIC ACID 
PACKACIHC NATERIALS 

8UD TOTAL 

FORHULATIHG FEE 

SUS TOTAL 

IHSURAHCC. ft TAXCS 

SUD TOTAL 

T8TAL HFC. COBTS 
PROBUCT TSF 0 STD. 

SUB TOTAL 

TOTAL BUTOXOHC 200 

UNITS CALS 

<- - - ACTUAL - - -X 
4 AHOUHT PCR UHIT 

34,473 

292,902 
7.721 
9,122 

39,912 

309,397 

26,113 

26.113 

9,297 

9,297 

340,647 
332,361-

332,361-

0.304 

98S 

10.33 
.32 
.87 

1.41 

12.64 

1.07 

1.07 

.22 

.22 

13.92 
13.98-

13.98-

.34 

TCAR-TO-DATC 
• - BUDGCTCD - - -X 
4 AHOUHT PCR UHIT 

29,000 

279,392 
14,090 
8,789 
25,290 

323,491 

16,290 

16,290 

3,349 

3,349 

341.046 
343.000 

843.000 

44 

11.02 
.96 
.38 

1.01 

12.94 

.65 

.65 

.13 

.13 

13.72 
13.72-

13.72-

- PRIOR VR 
4 AHOUHT 

35,809 

373,184 
12,378 
7,541 
13,902 

407,002 

12,121 

12,121 

3,804 

3,804 

432,927 
467,255-

467,255-

44.328-

ACTUAL -> 
PER UHIT 

10.42 
.85 
.21 
.39 

11.37 

.34 

.34 

.11 

.11 

11.81 
13.05-

13.05-

1.24-

AB0000078182/89 



ITCI 12/81/93 CCDAR - HEST HCLCHA 

HAHUFACTURIHC COST RCPORT BT PRODUCT 

PACC: 34 BC8TR3 

PRODUCT: 92 BUTOXOHC CSTER UHITBI CALB 

CURREHT MOBTH 
• - - ACTUAL X - - BUBCETEB - - -> 
4 AHOUNT PER UHIT 4 AHOUHT PER UNIT 

TE^H-T9-IKtTE 
<- - - ACTUAL - - -X- - BUBCCTCB - - -X- PRIOR TR ACTUAL -» 
4 AHOUNT PCR UNIT 4 AHOUHT PCR UHIT 4 AHOUHT PCR UHIT 

445 

465 

448 

469 

OUAHTITT PRODUCCD 10,000 

TCCH ACID UBCD 
PACKACIHC HATCRIALS 

SUB TOTAL 

FORMULATING FCC 

SUS TOTAL 

IHSURAHCC ft TAXES 

SUB TOTAL 

TOTAL HFC. COSTS 
PRODUCT TSF 8 STD. 

SUB TOTAL 

TOTAL BUTOXOHC ESTCR 

217 

317 

3.306 

3.304 

3,423 
2,137-

3,137-

284 

107.000 
306 

107,306 

40,800 

40,800 

976 

976 

149.083 
149,100 

149,100 

18 

10.70 
.03 

10.73 

4.08 

4.08 

.10 

.10 

14.91 
14.91-

14.91-

1.521 

1,921 

1.641 

1,641 

3,142 

3,142 
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TC: 12/31/92 CESAR - HCST HCLCHA PAGC: 20 BC8TR3 

NAHUFACTURIHC COST RCPORT BT PRODUCT 

PROBUCT: 71 PYRIBATC 3.79 CO UHITB: CALS 

CUBRCMT HOHTH TfiUB'TB-gATE : 
- - ACTUAL - - - X - - BUDGCTCD - - -> <- - - ACTUAL - - - X - - BUDGETED - - - X - PRIOR TR ACTUAL -> 
4 AHOUHT PER UHIT 4 AHOUHT PER UHIT 4 ANOUHT PER UHIT 4 AHOUNT PCR UNIT 4 ANOUHT PER UNIT 

X OUAHTITT PRODUCED X 

COHSULTIHC 
FORHULATIHG FEE 

SUB TOTAL 

TOTAL NFG. COSTS 
PRODUCT TSF • STD. 

SUB TOTAL 

TOTAL PTRIBATE 3.78 EC 
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iTCi 13/81/93 CEBAR - HCST HCLCHA 

NAHUFACTURIHC COST RCPORT BY PRODUCT 

PAGC: 28 Be8TR2 

PROBUCTI 80 AftH-ADPA 

CURRENT HOHTM 
- - ACTUAL - - -X- - BUDCCTED - - -) 
4 AHOUHT PCR UHIT 4 AHOUHT PCR UHIT 

2,323 
8,087 
2,719 
247 
820 

2.734 
9,462 

19,893 

4,974 
2,409 
337 
810 

1,99T 

9,428 

11.440 
11,489 

9.129 

32.003 

61.819 

OUAHTITT PRODUCED 

UNITS! LSS 

YEAR-TO-BATE 
<- - - ACTUAL X- - BUDGCTCD - - -X- PRIOR TR ACTUAL -) 
4 AHOUNT PCR UNIT 4 AMOUHT PCR UNIT 4 AHOUNT PCR UHIT 

SALARICB 
HACCS 
FRIHCCS 
ORDIHARY SUPPLY 
CAS 
POHCR 
START UP COST 
SHUT DOVN COST 

SUB TOTAL 

HAIHT LABOR C08T8 
HAIHT SUPPLICS 
CHVIROHHCHTAL COSTS 
LABORATORT COST 
IHSURAHCC ft TAXCS 

SUB TOTAL 

GCHCRAL OVCRHCAB 
ABHIN/CHC/R ft D 
DCPRCCIATIOH 

SUB TOTAL 

TOTAL AftH-ADPA 

2,323 
9,087 
2.719 
247 
930 

3,734 
9,462 

19,892 

4,976 
2,609 
337 
910 

1,397 

9,439 

11,440 
11,433 
9.139 

83.003 

41.919 
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TE: 13/81/93 CEBAR - HCST HCLCNA 

NANUFACTURIHC COST RCPORT ST PRODUCT 

PACCi 27 8CSTR3 

CURRCHT HOHTH^ 
- - ACTUAL - - - X 
4 AHOUHT 

2,000 

2,000 

899 
SOS 

4.426 

36 

165 

6,187 

198 
158 

354 

8.543 

PCR UHIT 

X 

- - BUDGCTCB • 
4 AHOUHT PCR 

PROBUCT: 79 AftH-BEHPA 

. _ _> 
UHIT 

BUAHTITT PRODUCED 

OTHER RAH HATERIALS 

SUB TOTAL 

SALARIES 
HACES 
FRIHGES 
ORDIHARY SUPPLY 
REHtALS 
OUTSIDE LADOR 
CAB 
POHER 
60H8ULTINC 
HASTE DISPOSAL 
OTHER 
START UP COST 
SHUT DOHH COST 

SUB TOTAL 

MAIHT LABOR COSTS 
HAIHT SUPPLIES 
HAIHT 0/8 LABBR 
PACKACIHC COST 
EHVIROHHEHTAL COSTS 
LABORATORY COST 
IHSURAHCE ft TAXES 

SUB TOTAL 

CEHERAL OVEBHEAB 
ABHIH/ENC/R ft B 
BCPRCCIATIOH 

8UB TOTAL 

TOTAL AftN-BCHPA 

UHITB: 

< ACTUAL • 
4 AMOUNT PER 

4,646,210 

30.190 

30,190 

44,681 
176,703 
70,701 
21,049 
2,450 
2.042 
18,104 
79,017 

547 
22.738 

94 
9,072 

447,180 

43,414 
119,571 
11,109 

556 

55,631 
40,426 

297,697 

383,143 
188,714 
214,042 

789,919 

1.560.986 

LBB 

- - -X 
UHIT 

lOOX 

.01 

.01 

.01 

.04 

.01 

-

.02 

.09 

.01 

.02 

.01 

.01 

.06 

.08 

.04 

.04 

.14 

.83 

TEAR-TO-DATC 
- - BUDGETED 
4 AHOUHT 

4,830,000 

344,330 

244,330 

40.782 
212,772 
47.994 
198.692 

80.283 
189.703 

3,200 

781.000 

146.831 
.101,329 

68,638 
53,923 

370.717 

383,440 
193.869 
223.009 

800.334 

2,148,381 

PER 
- - -X 
UHIT 

.09 

.09 

.01 

.04 

.01 

.04 

.02 

.03 

.14 

.03 

.02 

.01 

.01 

.08 

.08 

.04 

.05 

.17 

.45 

- PRIOR TR 
4 AHOUHT 

1,380,880 

7.941 

7,941 

16,484 
73.933 
19.583 
36,567 

70 

38,725 
39.075 
1.382 

4,353 
75,494 

294.947 

31,048 
42.915 
8,817 
543 
450 

17,414 
14.719 

134.449 

139.214 
02.248 
92.408 

303,889 

741,242 

ACTUAL -> 
PER UHIT 

.01 

.01 

.01 

.05 

.01 

.03 

.03 

.02 

.49 

.21 

.03 

.09 

.01 

.01 

.10 

.09 

.04 

.07 

.33 

.94 

^ 
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TEt 12/81/93 CCBAR - UCBT HCLCHA 

HAHUFACTURIHC COBT RCPORT BY PRODUCT 

PACCI 31 BCaTR3 

PROBUCT: 89 AKZO-SHA 

CURREHT HnMTM 
- - ACTUAL X - - BUDGCTCD - -. -> 

4 AHOUHT FCR UHIT 4 AHOUHT PCR UHIT 

46 

46 

64 

OUAHTITT PRODUCED 

PACKACIHC HATCRIALS 

SUB TOTAL 

SALARIES 
HACES 
FRINGES 
ORDINART SUPPLY 
REHTALS 
BUTSIDE LABOR 
OTHCR CHCHICALS 
NITROGCH 
CAS 
POUCR 
OTHCR 
START UP COST 
SHUT DOHH COST 

SUB TOTAL 

HAIHT LABOR COSTS 
HAIHT SUPPLICS 
HAINT 0/8 LABOR 
PACKACIHC COBT 
LABORATORT COST 
IHSURAHCC ft TAXCS 

SUB TOTAL 

GCHCRAL OVCRHCAB 
ADNIH/CHG/R ft D 
BCPRCCIATIOH 

SUB TOTAL 

TOTAL AKZO-SHA 

UHITS: LBS 

- - - ACTUAL - - -X-
« AHOUHT PCR UHIT 

YEAt-TO-BATE 
BUBGCTED - - -X-

4 AMOUHT PCR UHIT 

71 
359 
143 

973 

330 
44 

384 

PRIOR YR ACTUAL -) 
4 AHOUHT PCR UHIT 

309,690 

79 

79 

13.069 
39.361 
17,188 

31 
380 
899 

.04 

.13 

.04 

959 

7.933 
lO.Sll 
3,033 

7,340 

98,775 

5,334 
4,934 
1,774 
31.330 
14,190 
7,910 

57,363 

93.396 
43.138 
83,440 

148.134 

804.340 

.03 

.03 

.01 

.03 

.83 

.03 

.02 

.01 

.07 

.09 

.03 

.19 

.17 

.14 

.17 

.48 

.98 
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iTCi 12/81/92 CCDAR - HCBT HCLCHA 

HAHUPACTURIHC COST RCPORT BT PROBUCT 

PAGCI 82 BC8TR2 

PROBUCT- 90 ANGUS 

CWREHT HBHTH 
• - - ACTUAL - - ->!• 
4 AHOUHT PCR UHIT 

BUBCCTCB > 
4 AHOUHT PCR UHIT 

BUANTITY PRODUCED 

PACKAGING HATCRIALS 

SUB TOTAL 

BALARICS 
HA6C8 
FRINGCS 
ORDINART SUPPLY 
REHTALS 
OTHCR CHCHICALS 
CAS 
POHCR 
OTHCR 
START UP COST 
SHUT BONN COST 

SUB TOTAL 

HAIHT LABOR COSTS 
HAIHT SUPPLICS 
HAIHT 0/8 LASOR 
PACKAGIHC COST 
LABORATORY COST 
IHSURAHCC ft TAXES 

SUB TOTAL 

CCHCRAL OVCRHCAD 
ADHIH/CHC/R ft B 
BCPRCCIATIOH 

SUB TOTAL 

TOTAL AHCUS 

UNITS: LBS 

TCAR-TO-BATE 
(- - - ACTUAL - - -X- - BUBCCTCB - - -X- PRIOR TR 
4 AHOUHT PCR UHIT 4 AHOUHT PER UHIT 4 AHOUNT 

X 601.312 

ACTUAL -> 
PCR UHIT 

573 

973 

973 

14.443 
33.078 
14,972 

SO 

8.481 
15,471 
1,470 

147.489 
5,083 

341.304 

10,447 
13.743 
1,303 

93 
14,949 
4.442 

44.116 

72,282 
40,122 
18,543 

130.964 

414,388 

.03 

.06 

.03 

.01 

.03 

.39 

.01 

.40 

.02 

.02 

.02 

.01 

.07 

.13 

.07 

.03 

.22 

.69 
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ITC: 12/31/92 CCDAR - HCST HCLCNA 

HAHUFACTURIHC COST RCPORT BT PRODUCT 

PACE' 26 BCSTR2 

PROBUCT: 78 CTBL 

BBMtftHT HBHTH 
• - - ACTUAL - - - X - - BUDGCTCD > 
4 AH8UHT PCR UHIT 4 AHOUNT PCR UNIT 

1.897 

1.397 

64 
142 
79 
70 

1,116 

814 
81-
60-

2,160 

14-
191 

137 

UHITB: LBB 

8.494 

OUAHTITY PRODUCED 

OTHCR RAU HATCRIALS 

SUB TOTAL 

SALARICS 
HAGCB 
FRIHCCS 
ORDIHARY SUPPLY 
RCHTALS 
HITROGCH 
GAS 
POHCR 
COHSULTIHC 
OTHER 
BTART UP COST 
SHUT DOHH COST 

SUB TOTAL 

HAIHT LABOR COSTS 
HAIHT SUPPLICS 
HAIHT 0/8 LASOR 
PACKAGIHC COST 
LABORATORT COST 
IHSURAHCC ft TAXCS 

SUB TOTAL 

CENCRAL OVERHEAB 
ADHIH/ENC/R ft D 
BEPRECIATIOH 

SUB TOTAL 

TOTAL CTBL 

<- - - ACTUAL • 
4 AHOUHT PER 

919,129 

1,210-

1,210-

9,102 
27,174 
12,094 
1.188 
333 

3,179 
9.881 
22,089 
1,936 

102,492 
3.897 

193,327 

8.844 
23,792 
13,271 

11,394 
10.201 

47,464 

69,469 
29,399 
12,739 

111,763 

371,344 

- - -X-
UHIT 

1031 

.02 

.09 

.02 

.01 

.02 

.04 

.20 

.01 

.3B 

.02 

.09 

.03 

.03 

.02 

.13 

.14 

.06 

.02 

.22 

.72 

YEAR-TO-pATC 
- - BUDCCTED • 
4 AHOUHT PER 

900,000 

30,462 
69,464 
30,010 

164 
304 

17,072 
31,656 

2,970 
71,173 
8,827 

262,310 

21,BS2 
25,996 
1,134 

31.512 
5.806 

86,330 

73.040 
44,312 
19.998 

183.990 

481.890 

- - -X-
UHIT 

.04 

.14 

.06 

.03 

.06 

.01 

.14 

.03 

.92 

.04 

.09 

.06 

.01 

.17 

.19 

.09 

.03 

.27 

.94 

- PRIOR TR 
4 AHOUHT 

203,099 

2,397 
10,999 
2,779 
2.811-

7,479 
9.910 
13,149 

492 
19,101 
1.022 

64,229 

3,309 
10.497 

129 
9.497 
2.494 

22.044 

23.429 
18,442 
4,740 

44,087 

130.300 

ACTUAL -> 
PER UNIT 

.01 

.09 

.01 

.01-

.04 

.05 

.04 

.09 

.01 

.32 

.02 

.05 

.03 

.01 

.11 

.12 

.OT 

.03 

.32 

.44 
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ITEi 13/81/93 

PROBUCT: 

CCBAR - UCBT HCLCHA 

HAHUFACTURIHC COST RCPORT BT PROBUCT 

76 B F COOBRICH UHITS: 

PACE: 24 BC8TR2 

CURHCHT HOHTH 
ACTUAL X - - BUDGCTED • 

4 AHOUHT PCR UNIT 4 AHOUHT PCR 

X 380.000 

UHIT 

4,424 

34 
884 
11-

5,335 

389 
34 

423 

BUAHTITT PRODUCED 

PACKAGING HATCRIALS 

SUB TOTAL 

5,498 

8,349 
13,937 
4,944 
861 
338 

4,983 
8,837 

883 
11,103 
2,220 

46.524 

12.948 
13.999 
3.714 

239 
8,048 
1,818 

87.284 

34,920 
14,617 
7,799 

40.984 

144,744 

.01 

.04 

.01 

.01 

.02 

.03 

.01 

.13 

.04 

.04 

.01 

.01 

'it 

.10 

.09 

.02 

.17 

.41 

BALARICS 
HACC8 
FRIHCCS 
OROINART BUPPLY 
RCHTALS 
OUTSIBC LABOR 
NITROGCH 
CAS 
POHCR 
COHSULTIHC 
HASTC DISPOSAL 
OTHCR 
START UP COST 
SHUT DOHH COST 

SUB TOTAL 

MAIHT LABOR COSTS 
HAIHT SUPPLICS 
HAIHT 0/8 LABOR 
PACKAGING COST 
SAFCTT ft SCCURITY 
LABORATORT COST 
INSURAHCC ft TAXCS 

SUB TOTAL 

CCHCRAL OVCRHCAB 
ABHIH/CHC/R ft D 
DCPRCCIATIOH 

BUB TOTAL 

TOTAL B F COOBRICH 

LBB 

<- - - ACTUAL -
4 AHOUHT PER 

TEftB-Tfl-MTE 

14,107 
99,012 
39,738 

494 
3,241 
2,370 

10,940 
24,704 

47 
1,901 
73.391 
10,897 

330.464 

10,494 
39,134 
36,992 

746 

23.793 
11,071 

98,434 

112,834 
44,930 
33,878 

190,339 

919.149 

- -X- - BUDGETED - - -X- PRIOR TR ACTUAL -> 
UHIT 4 AHOUHT PER UHIT « AHOUHT PER UHIT 

S 1,140,000 

10,987 
43,844 
14,383 
2,706 
717 

18,867 
14.742 

1.201 
44,412 
8,880 

197,418 

40,684 
43,999 
11,678 

739 
19,914 
9.883 

118.397 

144,080 
49.881 
31.194 

227,127 

843,142 

.01 

.04 

.01 

.01 

.02 

.04 

.01 

.14 

.04 

.04 

.01 

.01 

.11 

.13 

.09 

.08 

.21 

.44 

, 9,829 
24.634 
7.748 
1,207 
279 

7,008 
12.703 
11,997 

938 
44,983 
3.448 

121,989 

19.773 
20,416 
9,304 

330 
9,143 
4,889 

59,474 

39.811 
29,600 
19.468 

88.874 

269,633 

^ 

AB0000078182/97 



tlCi 13/31/93 CCBAR - UCST HCLCNA 

HAHUFACTURIHC COBT RCPORT BY PROBUCT 

PACC: 22 BC8TS2 

PROBUCT: 74 FHC 

CURREHT "UHTH 
- - - ACTUAL X- - BUDGCTCD - - -) 
4 AHOUHT PCR UHIT 4 AHOUHT PCR UHIT 

OUAHTITT PRODUCCD 

PACKAGIHC HATCRIALS 

SUB TOTAL 

SALARICS 
UACCS 
FRIHCEB 
ORBIHART SUPPLT 
RCNTALS 
OUTSIBC LABOR 
HITROGCH 
CAB 
POHCR 
OTHCR 
START UP COST 
SHUT BONN COST 

SUB TOTAL 

HAINT LABOR COSTS 
HAIHT SUPPLICS 
PACKACIHC COST 
SAFCTY ft SCCURITT 
LABORATORY COST 
INSURAHCC ft TAXES 

BUB TOTAL 

CEHERAL OVERHEAD 
ADKIH/ENC/R ft D 
BEPRCCIATION 

BUS TOTAL 

TOTAL FHC 

UHITS: LB8 

TEHB-TB-BHTE 
< ACTUAL X- - BUDCETCD - - -X- PRIOR TR ACTUAL -) 
4 AHOUNT PER UNIT 4 AHOUHT PER UNIT 4 AHOUHT PER UHIT 

90 

90 

90 
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rC: 12/31/92 CCBAR - HCST HCLCHA 

HAHUFACTURIHC COST RCPORT BT PRODUCT 

PAGC: 30 BC8TR2 

PROBUCT: B7 CRACC 

CtfMEHT HBHTH 
- - ACTUAL - - - X - - BUDGETED -
4 AHOUHT PCR UHIT 4 AHOUHT PER 

- -> 
UHIT 

202 
812 
237 
470 

820 

3,047 

4,308 

849 
1.499 

837 

3,141 

4.390 
4.387 
9.349 

17,933 

29,871 

k 290,000 

4.348 
20,928 
7.891 
293 
455 
211 

4.821 
9.379 

718 

51,063 

8.339 
11,085 
1,740 
162 

7.893 
4,313 

39,421 

44,665 
23,156 
31,608 

100,439 

184,918 

.03 

.08 

.03 

.02 

.04 

.20 

.03 

.04 

.01 

.03 

.02 

.14 

OUAHTITT PRODUCED 

SALARIES 
UACE8 
FRINGES 
ORDIHARY SUPPLY 
REHTALS 
OUTSIDE LABOR 
OTHER CHEHICALS 
HITROCEH 
CAS 
POHER 
COHSULTIHC 
OTHCR 
START UP COST 
SHUT BONN COST 

BUB TOTAL 

HAINT LABOR COSTS 
HAIHT SUPPLICS 
HAIHT 0/8 LABOR 
PACKACIHC COST 
LABORATORY COST 
INBURANCC ft TAXES 

888 TOTAL 

.19 CEHERAL OVERHEAB 

.09 ADHIH/ENG/R ft D 

.13 BEPRECIATIOH 

.40 SUB T8TAL 

.78 TOTAL GRACE 

UHITSi LBS 

< ACTUAL - - -X-
I AHOUNT PER UHIT 

TEHB-TB-MTE 
BUBCETEB - - - X - PRIOR TR ACTUAL -> 

AMOUHT PER UHIT 4 AHOUHT PER UHIT 

2,290,339 

49.792 
186,687 
72,766 

871 
74,500 
11.004 

30.818 
122.193 
2,404-
7.898 

4,951 

996,468 

71,254 
118,847 
69,762 
2,736 
93,081 
99,B67 

371,949 

428,111 
188,239 
399,929 

979,879 

1,904.492 

7SX 3,004.000 

.02 

.08 

.03 

.03 

.01 

.09 

.28 

74.414 
391,134 
94,714 
3.916 
9,460 
3,932 

97,892 
112,948 

8,980 

412,796 

.03 

.08 

.03 

.02 

.04 

.20 

1.999,933 

40,548 
243,099 
86,493 
3,307 
4,130 
1,848 

40.954 
119,430 

1.484 
8.489 

994,740 

.03 

.13 

.04 

.03 

.04 

.30 

.03 

.09 

.03 

.03 

.03 

.16 

.19 

.08 

.14 

.43 

.84 

99,948 
113,030 
20.080 
1,944 

94,716 
74.974 

439,083 

999,980 
269.872 
379,296 

1.205.14B 

2.242.984 

.03 

.04 

.01 

.03 

.02 

.14 

.19 

.09 

.13 

,40 

.75 

92.531 
130,405 
30,749 
4.891 
83.443 
90.191 

389.410 

436.191 
180,743 
398.471 

1,005,409 

1,991,778 

.09 

.07 

.01 

.04 

.03 

.19 

.21 

.09 

.20 

.90 

1.00 

^ 
• < 
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TEi 12/81/93 CCBAR - HCST HCLCHA 

NAHUFACTURIHC COST RCPORT BT PRODUCT 

PAGC: 23 BCBTR2 

PROBUCT: 78 MTPO 

CURRENT MONTH 
ACTUAL - - - > < - - BUDGCTCD - - -> 

4 AHOUHT PCR UHIT 4 AHOUHT PCR UHIT 

OUAHTITY PRODUCCD 

OTHER RAU HATERIALS 

SUB TOTAL 

SALARICS 
HACCS 
FRIHCCS 
ORDIHART SUPPLY 
RCHTALS 
HITROGCH 
CAB 
POHCR 
HASTC BISPOSAL 
OTHCR 
START UP COST 
6HUT DOHH COST 

SUB TOTAL 

HAIHT LABOR COSTS 
HAIHT SUPPLICS 
MAIHT 0/8 LABOR 
PACKAGIHC COST 
CHVIRBHHCHTAL COSTS 
LABORATORY COST 
IHSURAHCC ft TAXCS 

SUB TOTAL 

CCHCRAL OVCRHCAB 
ABHIH/CHG/R ft B 
BCPRCCIATIOH 

SUB TOTAL 

TOTAL HTPO 

UHITS: LBB 

< ACTUAL X 
4 AHOUNT PER UNIT 

X 

4.801 
2,478 

7,479 

237 

287 

7,714 

TEAR-TO-DATC 
- - BUDGETED 
4 AMOUHT 

100,000 

149.704 

149.784 

8,480 
38.700 
8,780 
34,340 

153 
4.330 
14,344 
17,7S0 

538 
2,096 
34,627 
1,414 

154.261 

6,732 
10,218 

130 
606 

6,446 
3,622 

27.754 

73,040 
13.234 
15,598 

121.872 

493,671 

- - -X-
PER UHIT 

I'.se 

1.90 

.06 

.34 

.09 

.24 

.04 

.16 

.18 

.01 

.02 

.38 

.01 

1.54 

.07 

.10 

.01 

.06 

.04 

.28 

.73 

.83 

.14 

1.32 

4.94 

- PRIOR TR 
4 AHOUNT 

42.930 

40.949 

60.949 

4.492 
18.197 
4.262 
13.858 

75 
2,086 
7,874 
6,802 
240 

1.783 
44,442 

30 

126.073 

3,212 
5.944 
821 
60 
300 

3,164 
3.219 

15,730 

39,484 
31.470 
9,174 

70.338 

282.470 

ACTUAL -> 
PER UHIT 

1.40 

1.40 

.10 

.42 

.10 

.32 

.08 

.18 

.21 

.01 

.04 
1.58 

3.98 

.07 

.14 

.03 

.01 

.07 

.05 

.37 

.92 

.50 

.21 

1.44 

6.S8 

- 3 
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iTC: 13/81/93 

PROBUCT: 

^ CCDAR - UCST NELCNA 

NANUFACTURIHC COST RCPORT BT PRODUCT 

SS ORFOH UHITBi LBS 

PACC: 12 BC8TR2 

CURREHT HOHTM 
' - - ACTUAL - - - X - - BUDGCTCD 
4 AHOUHT PCR UHIT 4 AHOUHT PCR 

582.809 • 

2.719-

2,739-

UHIT 

4.787 
17.120 
7,909 
8,982 

2,080. 
4,101 

149 
908 

43,024 

2,409 
2,892 
1.650 

14-
8,400 
3.143 

18,500 

21,450 
31,484 
14,797 

57,483 

t lA.470 

. 01 

.03 

.01 

. 0 1 

.01 

.07 

. 01 

.01 

.03 

.04 

.04 

.03 

.10 

.20 

OUAHTITY PRODUCED 

OTHCR RAH HATCRIALS 

SUB TOTAL 

SALARICS 
HACCS 
FRIHCCS 
ORBIHARY SUPPLY 
RCHTALS 
HITROGCH 
CAS 
POHCR 
HASTC BI6PD8AL 
OTHCR 
START UP COST 
SHUT DOHH COST 

SUB TOTAL 

HAINT LABOR COSTS 
HAIHT SUPPLIES 
HAINT 0/8 LASOR 
PACKACIHC COST 
LABORATORY COST 
INBURANCC ft TAXCS 

SUB TOTAL 

GCNCRAL OVCRHCAD 
ADNIN/CHC/R ft D 
DCPRCCIATIOH 

SUB TOTAL 

TOTAL ORFOH 

< ACTUAL 
4 AHOUHT PER 

1,194,90T 

2,645 

2.669 

11,083 
39,777 
14,666 
4,086 

2,424 
9,010 

944 
30,968 

967 

109,767 

6,449 
12,444 
39,792 

432 
13,461 
6,091 

74,649 

36,187 
37.160 
23,456 

90,778 

265,870 

- - - X 
UNIT 

392X 

.0] 

.03 

.01 

.01 

.03 

.09 

.01 

.01 

.03 

.01 

.01 

.06 

.03 

.03 

.02 

.08 

.24 

TEAR-TO-DATE 
- - BUDGETED • 
4 AHOUNT PER 

410,000 

3,871 
16,896 
3,760 

201 

1.020 

2,452 
1,390 

39,970 

4.340 
330 

6.149 
297 

4,944 
2,946 

16.408 

34,920 
11,078 
7,799 

99,397 

108,379 

- - -X-
UHIT 

.01 

.04 

.01 

.01 

.07 

.01 

.02 

.01 

.01 

.04 

.09 

.03 

.02 

.14 

.29 

- PRIOR TR 
4 AHOUHT 

114,700 

9,283 

5.283 

2.403 
10,481 
2.907 
2,737 
279 

484 

2.244 
1.483 

22,604 

2,429 
9,197 
397 
369 

4.691 
1,380 

14,383 

16.994 
11,842 
10.497 

39,493 

81,945 

ACTUAL -> 
PER UMIT 

.09 

.09 

.03 

.09 

.02 

.02 

.02 

.01 

.20 

.02 

.04 

.04: 

.01 

.12 

.19 

.10 

.09 

.84 

.70 

<b 
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TC: 12/31/92 CCBAR - HCBT HCLCNA 

HAHUFACTURIHC COST RCPORT ST PROBUCT 

PAGCI 25 BC8TR2 

PRODUCT: 77 PCRDORATE 

CURHKItT HOHTH 
- - ACTUAL - - - X - - DUDCETCB - - -> 

4 AHOUHT PCR UHIT 4 AMOUHT PCR UHIT 

445 

449 

445 

81,000,009 

2,025 
8,009 
1,936 
867 

4,741 
980 
606 

19.164 

4,785 
7,564 
18,877 
2,071 
2.147 

29.966 

8.114 
9,939 

13,495 

63,788 

aUANTITT PRODUCED 

OTHCR RAH HATCRIALS 

SUB TOTAL 

SALARICS 
.01 HAGCB 

FRIHCES 
ORBIHARV SUPPLY 
RENTALS 
OUTSIDE LABOR 
HITROCEH 
CAS 
POHER 
OTHER 
START UP COST 
SHUT BOHH COST 

.03 6U8 TOTAL 

HAIHT LABOR COSTS 
.01 HAINT SUPPLICS 
.01 HAIHT 0/8 LABOR 

LABORATORT COBT 
IHSURAHCC ft TAXES 

.03 SUB TOTAL 

.01 GCHCRAL OVCRHCAD 

.01 ADHIH/CHC/R ft 0 
DCPRCCIATIOH 

.01 SUB TOTAL 

.06 TOTAL PCRBORATC 

UHITB: 

T6ftR-Tg-BftTB 
<- - - ACTUAL - - - X - - BUBCCTCB - - - X - PRIOR VR ACTUAL -> 

« ANOUHT PCR UHIT • AHOUKT PCR UNIT * AHOUNT PER UNIT 

88,080 

4,738 
473 

7.613 

1,183 
3,029 

473 
46 

3.731 

16,249 
4.489 

20.938 

32.282 

IX 11,000,000 

912 
,038 
552 
120 

.01 

.01 

.01 

22,279 
66,099 
21,296 
9.937 

.01 

1.349 

.06 

.01 

.09 

.01 

.03 

.01 

.04 

.19 

.06 

.29 

.38 

92,191 
10,780 
33,833 
1,414 

228,374 

92,639 
83,226 
147,147 
22,781 
23,837 

329,626 

89,276 
60,929 

190,209 

708,208 

.02 

.01 

.41 

.08 

.01 

.01 

.01 

.06 

1.269 

1,269 

^ 
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ITE: 12/11/93 CCBAR - HEBT HCLCHA 

HAHUFACTURIHC COST RCPORT ST PRODUCT 

PACC: 39 BCSTRS 

PROBUCT; B9 SECTACOH II 

BHBBEHT HBHTH 
• - - ACTUAL - - - X - - BUDGETED - - -> 
4 AHOUHT PER UNIT 4 AHOUNT PER UHIT 

OUAHTITT PRODUCED 

OTHER RAH NATERIALS 

SUB TOTAL 

PACKACIHC MATERIALS 

SUB TOTAL 

BALARICS 
HACES 
FRIHCES 
ORDIHART SUPPLY 
REHYAL6 
HITROCEH 
CAS 
POHER 
OTHER 
START UP COST 
SHUT DOHH COBT 

SUB TOTAL 

NAINT LABOR COSTS 
HAIHT SUPPLIES 
HAIHT 0/8 LABOR 
PACKAGING COST 
LA80RAT0RY COST 
IHSURAHCC ft TAXES 

SUB TOTAL 

CEHERAL OVERHEAD 
ABHIH/CHC/R ft D 
DCPRCCIATIOH 

SUB TOTAL 

TOTAL SECTACOH II 

UHITS: CAL 

<- - - ACTUAL 
4 AHOUHT PER 

14,047 

16,047 

TEAR-TO-DATE 
• - - X - - BUDGCTCD - - -X- PRIOR TR ACTUAL -> 
UHIT 4 AHOUHT PCR UNIT 4 AHOUNT PER UNIT 

224 

119 

343 

300,000 

199,840 

199.840 

.49 

.69 

189.393 

127,318 

127.318 

.47 

.47 

16.410 

3, 
12, 
3i 
1, 

11. 

7, 
1, 

26, 
2, 

69, 

7, 
12, 
21, 

3, 
2, 

47, 

8 
11 

19 

331 

,309 
662 
064 
.377 

,942 

,910 
592 
,946 
,236 

,718 

,992 
,017 
,246 

,377 
,913 

,009 

,116 
.078 

,194 

,797 

.01 

.04 

.01 

.04 

.03 

.01 

.09 

.01 

.33 

.03 

.04 

.07 

.01 

.01 

.16 

.03 

.04 

.06 

1.11 

1, 
7, 
1. 

7, 

4. 

16, 

41, 

1, 
7, 

13, 
1, 
1, 
3 

39 

33 
18 

43 

340 

,931 
731 
,906 
880 

,334 

,494 
970 
449 
144 

,692 

,974 
,678 
,919 
,627 
,977 
,917 

,289 

,920 
.471 

,391 

,690 

.01 

.04 

.01 

.04 

.02 

.01 

.09 

.22 

.01 

.04 

.07 

.01 

.01 

.02 

.13 

.13 

.10 

.32 

1.27 
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TC: 12/81/93 

PROBUCT: 

CCBAR - HCST HCLCHA 

HANUFACTURING COST RCPORT BT PRODUCT 

95 DRUM BURIAL 2HD PHAS UHITBi LBS 

PACCI 84 BCSTR2 

EUBREHT HBHTH 
- - ACTUAL - - - X - - BUBCETCB ) 
4 AHOUHT PER UHIT 4 AHOUNT PER UHIT 

BUANTITY PRODUCED 

ORDINARY SUPPLY 
REHTALS 
OUTSIDE LABOR 
COHSULTIHC 
HASTE BISPOSAL 

SUB TOTAL 

YEAR-TO-DATE 
< ACTUAL X- - BUDGETED - - -X- PRIOR TR ACTUAL -> 
4 AHOUNT PER UNIT 4 AHOUHT PER UNIT 4 AMOUHT PER UHIT 

4.213 
787 

10.497 
33,739 
873,369 

933.990 

TOTAL BRUM BURIAL 3HD PHAS 933.590 

§ 
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ITC: 13/31/93 

PRODUCT: 

CCBAR - HCST HCLCHA 

HAHUFACTURIHC COST RCPORT BT PROBUCT 

96 ORUH DURIAL COST UHITSi 

PAGC: 37 BC8TR3 

CALS 

ACTUAL 
CBHf^EHT HBHTH 

• X - BUDCCTCD -
4 AHOUNT PCR UNIT 4 ANOUHT PCR UHIT 

16 
290,00 

249,84 

390.001 

390,00' 

14' 

20,833 

20,833 

20.833 

OUAHTITT PRODUCED 

SALARICS 
HACES 
FRINGES 
ORDIHARY SUPPLY 
REHTALS 
OUTSIDE LABOR 
HAINT SUPPLIES 
CONSULTIHG 
HASTE BISPOSAL . 
OTHER 

SUB TOTAL 

EHVIROHHEHTAL C08T8 

.BUS TOTAL 

TOTAL DRUH BURIAL COBT 

(- - - ACTUAL 
4 AHOUHT 

TBftB-TB-BflTE 

PER UHIT 

X 

X- - BUBCETEB - - -X- PRIOR TR ACTUAL -> 
4 ANOUHT PER UHIT • AHOUHT PER UHIT 

398 
447 
478 

11,333 
809.333-
80,000 

714,704-

390,400 

390,000 

466,704-

349,996 

349,996 

349,996 

3.179 

1.741 
80 

3,119 
929 

338,219 

844,859 

344,899 
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ITCi 13/31/93 CEBAR - HEBT HELCHA 

HAHUFACTURIHC COST REPORT BT PRODUCT 

PACE: 38 BCBTR3 

PRODUCT: 99 IDLE PLAHT 

BBBBEHT HBHTH 
- - - ACTUAL - - - X - - BUDGETED > 
4 AHOUNT PER UHIT 4 AMOUNT PER UNIT 

1,194 
3.030 
781 

4.146 

7,383 

16,885 

931 
946 

3.400 

3,974 

8.683 

48.431 
41,443 
85.484 

139,848 

150,736 

OUAHTITT PRODUCED 

OTHER RAH MATERIALS 

SUB TOTAL 

PACKACIHC MATERIALS 

SUB TOTAL 

UNITS: LBS 

TEftR"TB-MTE 
< ACTUAL - - -X- - BUDGETED - - -X- PRIOR TR ACTUAL -> 
4 AMOUNT PER UNIT 4 ANOUHT PER UHIT 4 AHOUNT PER UHIT 

6,799 

8,799 

84,530 
14,417 
31,289 

74.374 

74.876 

SALARIES 
UACE8 
FRIHCES 
ORBIHART SUPPLT 
RCHTALS 
OUTSIBC LABOR 
OTHCR CHEHICALB 
HITROGCH 
CAB 
POUCR 
COHSULTIHC 
HASTC DISPOSAL 
OTHER 
SHUT DOHH COST 

SUB TOTAL 

HAINT LABOR COSTS 
HAIHT SUPPLICS 
HAINT 0/8 LABOR 
PACKACIHC COST 
CHVIROHHCHTAL COSTS 
LABORATORT COBT 
IHSURAHCE ft TAXCS 

SUB TOTAL 

CCHCRAL OVCRHCAB 
ABHIH/CHC/R ft D 
DCPRCCIATIOH 

SUB TOTAL 

TOTAL IBLC PLAHT 

3.829 
10,728 
4,493 

70 

27,781-

99,227 
3,056 
97,784 

107.362 

3,023 
11,460 
23,189 

1.677 
153 

143.857-

104.135-

273,129 
145,018 
129,746 

547,893 

559.895 

3.682 

3,683 

191 
793 
339 
96 
400 
100 

1.130 
46.359-

99.006 

93,079 

66.731 

164,340 
40,939 
39,396 

380,939 

280,825 

15,347 
37,597 
22,932 

3,869 

21,973-

96,868 

241,079 
141,203 
173,381 

999,413 

482.884 
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iTK: 13/81/93 

ABHIH8TRATIVE 

CCBAR - HCST HCLCHA 

COBT RCPORT BY BCPARTHCHT 

PACE: 19 BC0ST4 
/ / ! " 

INTROL 

•100 
>300 
>310 
i330 
•330 
1340 
•300 
i390 
•340 
•870 
i380 
1390 
•899 
(400 
(460 
(410 
(430 
(680 
•690 
(660 
•680 

CONTROL 
DCSCRIPTIOH 

SALARICS 
PAYROLL TAXCS 
GROUP IHSUSAHCe 
HORKHAHS COHP IHSUR 
PCHSION PLAH COST 
CHPLOTHCHT CXPCHSC 
CBHTRACT LABOR ft HTL 
CLCCTRICITT 
HATCH 
CeHMUHICATIOn 
AUTO CXPCHSC 
TRVL ft CHTCRTAIHHCHT 
RCAL8/CNTCRTAIHMCNT 
ORSIHAtT SUPPLICS 
NISCCLLAHCOUS 
DUCS ft SUBSCRIPTIONS 
FCCS ft TUITIONS 
PROFCSSIOHAL FCCS 
RCHTALS 
LCA8E ITCHB 
FRCIGHT IH (HIBC.) 

—CURRCHT HOHTH AHOUHTB ) 
ACTUAL 
COST 

19,348 
3,056 
3,703 
3S7 

1.934 

793 

3,380 

797 
460 

3.306 
31,341 

37 

3,533 
1.985 
3,991 

SCHEDULED 
COST 

36.971 
714 

2,431 
489 

2,714 

707 
879 
18 

4,493 
219 

1,994 
1.015 
6.556 
1.757 
211 
424 

1,166 
379 

3,360 

OVER/UNDER 
SCHED.COST 

9,725-
1,343 

71 
102-
792-

707-
87-
18-

1,313-
219-

1,197-
955-

4,292-
19.604 

184-
626-

1,367 
1,606 
1,231 

( YEAR 
ACTUAL 
COST 

204,940 
6,699 
37,849 
3.713 
29,673 
13,S29 
6,332 
3,360 

90 
42,934 

80 
12.349 
6.202 
50,399 
38.964 
2.969 
6.291 
39,300 
10,249 
36.306 

-TO-BATE AHOUHTS > < 
SCHEDULED 

COST 

347,474 
8,968 
31,972 
9,868 
92,992 

8,484 
10,948 

216 
96,316 
2.628 
23.928 
12.180 
78.496 
21,084 
2,532 
7,512 
13,992 
4,548 
26,320 

OVER/UHDER 
SCHED.COST 

146,736-
1,673-
3,723-
2,156-
2,920-
13,829 
2,182-
7,168-
166-

13,382-
2,598-
11,579-
9,978-
28.297-
17,880 

433 
1,261-

21.308 
9.701 
8,188 

- - PRIOR 
ACTUAL 
COST 

271.291 
10,369 
23,993 
4,834 
33,961 
1,407 
9,919 
9.080 
226 

97,949 
1,733 
17,238 
9,717 
43.440 
34,387 
1.740 
7.941 
9,334 
4,872 
33,981 

YEAR - - -» 
OVER/UHDER 
PRIOR ACT. 

70,381-
3,670-
3.896 
1,133-
9,711 
12,222 

413 
9,740-

176-
19.011-
1.703-
4,889-
3,919-
12,241-
2,977 
1.209 
1,290-

24,044 
5,377 
13,537 

DEPARTMCHT TOTALS 
ABHIHSTRATIVE 

63,549 58,109 9,444 934,610 697,360 163,650- 984,334 49,714-
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ITE I 1 3 / 8 1 / 9 2 

COHTRACT FORHULATIOH 

CCBAR - HCST HCLCHA 

COST RCPORT SY BCPARTHCHT 

PACCi 10 BC0ST4 llT 

)NTRaL 

1120 
iSlO 
1700 
1709 
1890 
S870 
1560 
1990 
1630 
1839 

CONTROL 
BCSCRIPTIOH 

PUR PRICC VARIAHCC 
BUTOXOHC TCCH ACIB 
BHA-60K 
CITRIC ACID 
OTHER RAH HATERIALB 
PACKACIHC HATCRIALS 
OFF SITC HASTE BISPO 
COHTRACT FORHULATIHG 
PR0FCS8I0HAL FCCS 
FLAKCB TCCM USCB 

ACTUAL 
COST 

43 

987 
2.999 

( CURRCHT HONTH AHOUHTS > 
SCHEBULEB OVER/UNDER 

COST SCHEB.COBT 

TEAR-TO-BATE AHOUHTS ) 
ACTUAL SCHEDULED OVER/UHDER 
COST COBT SCHED.COST 

<- - PRIOR TCAR - - -> 
ACTUAL OVCR/UHDCR 
COST PRIOR ACT. 

43 

967 
3,999 

33.934-
630.194 
17,494 
19,086 
14,349 
111,791 

987 
94,999 

1,070,949 

1.394.391 
99,778 
31,999 
309,830 
318,088 

400,300 

1,334,979 

33,934-
744,197-
42,264-
12,471-
199.949-
106,337-

587 
903,741-

394.034-

41,617 
1.349,650 

39,679 
37,309 
196,964 
179,990 

493,110 

1,300,796 

79,341' 
639,494-
33,161-
8,131 

183,399-
63,799 

987 
396.991 

330,307 

BCPARTHCHT TOTALS 
CBHTRACT FORHULATIOH 

3.229 3.229 1.926,933 3,840,401 1.913.588- 3.900,331 1,978,408-

- < 
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iTC: 12/81/93 

CHCIHCCRIHC 

CCDAR - HCST HCLCHA 

CBST RCPORT BT BCPARTHEHT 

PACE: 18 BCQ8T4 1 1 ^ 

INTROL 

•100 
,300 
,310 
i330 
•380 
.240 
,804 
,390 
,870 
,390 
,398 
,400 
•410 
•440 
•410 
•620 
•630 
•680 
•660 
,680 

CONTROL 
BESCRIPTIOH 

SALARIES 
PATROLL TAXES 
GROUP IHSURAHCE 
H8RKHAH8 COHP IHSUR 
PEHSIOH PLAH COST 
EHPLOVHEHT EXPEHSE 
COHTRACT LABOR ft HTL 
ELECTRICITT 
COHHUHICATIOH 
TRVL ft CHTCRTAINHCHT 
HCAL8/CHTERTAIHHCHT 
OSBINARV SUPPLIES 
HAIHTCNANCC BUPPLICS 
HISCBLLANCOUS 
BUGS ft SUBSCRIPTIOHS 
FEES ft TUITIONS 
PROFCSSIOHAL FCCS 
RCHTALS 
LCASC ITCNS 
FREIGHT IH (HIBC.) 

• CURRENT HOHTH AHOUHTS > 
ACTUAL 
COST 

43,972 
4,580 

876 
2,B69 

9,494 

4,428 
214 

4,881 

SCHCDULCD 
COST 

33,473 
3,890 
1.692 
493 

1,377 

4,371 
44 
198 

1,769 
384 
988 
44 
130 
18 

3,499 
94 

OVER/UNDCR 
SCHED.COST 

17,897 
730 

1,693-
424 

1,408 

9,229 
44-
138-

1,749-
284-

3.840 
148 
130-
18-

2.386 
94-

< TEAR-
ACTUAL 
COST 

369,127 
93.790 
49.479 
6.829 
34.134 

19,368 

3.474 
336 

6.071 
518 

168 

41.733 
788 
188 

-TO-DATE AHOURTS > < 
SCHEDULED 

COST 

308,100 
46,200 
30,344 
0,434 
16,534 

31,353 
593 

1.896 
21,180 
3.432 
7,094 
592 

1,960 
216 

29,940 
1,130 

OVER/UHDER 
SCHED.COST 

61,027 
7.990 
29,179 
1.409 
7,600 

31,984-
992-

1.896-
18.706-
3,096-

965-
34-

1.940-
84-

11,783 
343-
188 

1- - PRIOR 
ACTUAL 
COBT 

236,934 
37,067 
16,976 
4,030 
18,362 
13,118 
56,867 

366 
1,407 
15,919 
3,267 
3,330 
538 

1,030 
148 

64.376 
1,033 

YEAR - - -» 
OVER/UHDER 
PRIOR ACT. 

133,193 
16,6B3 
28,903 
2.799 
5,762 
13.118-
37,999-

366-
1,407-
13.449-
2,931-
741 
10-

1,030-
17 

32,693-
238-
188 

DEPARTHEHT TOTALB 
CHCIHCCRIHC 

70,912 42,943 27,969 370.634 915,316 55,516 476,745 94,089 

c ^ 
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iTCi 13/31/92 CCBAR - HCST HCLCHA 

CBST RCPORT BY BCPARTHEHT 
CHVIROHHCHTAL 

PACCi 12 BC08T4 7/<r 

IHTROL 

1220 
•100 
• l i e 
•140 
•200 
•310 
(220 
(230 
•240 
•300 
•390 
(370 
(390 
•899 
(400 
(410 
(440 
(860 
(610 
(620 
(623 
(630 
(690 
(780 
(904 
(960 

COHTROL 
BCBCRIPTIOH 

PUTURC CHVIRDN COSTS 
SALARICS 
HACCS 
HOLIDAT ft VAC PAT 
PAYROLL TAXC8 
GROUP INSURANCE 
HORKHAHS COHP IHSUR 
PENSIOH PLAN COST 
CHPLOTHCHT CXPCHSC 
CONTRACT LABOR ft HTL 
CLCCTRICITT 
COHHUHICATIOH 
TRVL ft CHTCRTAIHnCNT 
NCAL8/ENTCRTAIHNENT 
ORBINARY SUPPLIES 
HAIHTCHAHCC SUPPLIES 
HISCCLLAHC0U8 
OFF SITE HASTC BISPO 
sues ft SUBSCRIPTIONS 
FCCS ft TUITIONS 
PCHALTICS 
PROFCSSIOHAL FCCS 
RCNTALS 
POHB CLOSURCR/CRCBIT 
POHCR 
HACC FRIHCCS 

CURRCNT MONTH AMOUNTS > 
ACTUAL 
COST 

280.000 
3.927 
7,632 

468 
6,668 

79 
358 

1,638 

198 
39 

10.996 
1,394 

289,182-

1,426 

5,212 

SCHCDULCD 
COST 

4.377 
4,412 

711 
587 
9S 

3,693 
3.630 

37,540 
13 
39 
429 
120 

3.142 
1.181 

42.544 

1.924 

1,647 
51 

OVCR/UHDCR 
SCHEB.COST 

290,000 
490-

3,220 

243-
6,081 

19-
3,439-
3,630-
39,919-

13-
39-
417-
81-

7,884 
118 

131,746-

499-

3.549 
91-

< TEAR-
ACTUAL 
COST 

394,009 
49.945 
118,418 

7,180 
13,436 

840 
3.973 
4,787 
34.883 

2,259 
368 

48,908 
31,479 

149 
997,929 

813 
14,308 
80,000 
133,810 
1,984 
1,477 

-TO-DATE AHOUHTS > 
SCHEDULED 

COST 

93,924 
92,944 

8,932 
7,044 
1,174 

44,316 
31.440 
331,084 

144 
448 

7.948 
1.440 

37,704 
14,172 

811.294 

23,068 

19,744 
412 

OVER/UHDCR 
SCHCD.COST 

290.000 
7,019-
69,474 

1,392-
5,304 
334-

41,343-
24,693-
304,204-

144-
468-

9.289-
1.072-
30.804 
7,903 
149 

484,233 
812 

8.680-
80.000 
108,046 

972 
1.677 

<- - PRIOR 
ACTUAL 
COST 

43,976 
86.140 

7,117 
9,242 
999 

3,422 
37,792 
48,340 

91 
349 

9.297 
1,010 
34.394 
12.017 

278.839 
934 

14.400 

364.414 
375 

3,345 

TEAR > 
OVER/UHDER 
PRIOR ACT. 

250.000 
1,829 

32,278 

43 
7,184 
119-
449-

33,005-
34.458-

91-
345-

2,998-
442-

34,192 
9.498 
149 

718,494 
133-

3.192-
80,000 
241,404-
1,209 
1.488-

3.929 1,761 1,764 48,969 21,132 27,833 31,729 17,240 

DEPARTHEHT TOTALS 
CHVIROHHCHTAL 

4,199 97,100 92,949- 1,829,997 1,144.430 443,127 997.112 812,449 
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l> 13/81/93 CCBAR - HCST HCLCHA PACC: 30 BC0ST4 // / 

FRIHCCS 

CCBAR - HCST HCLCHA 

CBST RCPORT BT BCPARTHEHT 

IHTROL 

•300 
(210 
•220 
(230 

COHTROL 
BCSCRIPTIOH 

PATROLL TAXCS 
CROUP INSURAHCC 
HORKHAHS COHP IHSUR 
PCHBIOH PLAN COST 

BCPARTHCHT TOTALS 
FRIHCCS 

< CURRCHT HOHTH AHOUHTS ) 
ACTUAL SCHEDULED OVER/UHDER 
COST COST SCHED.COST 

13,897 
29,099 
4.163 
13.611 

60,730 

21,443 
20,894 
4,114 
21,954 

46,425 

7,346-
8,149 

49 
8,343-

7,695-

( rcAR-
ACTUAL 
COST 

203,088 
376,7B8 
49,889 
175,789 

807,990 

-TO-BATE AHOUHTS > 
BCHCBULED OVER/UHDER 

COBT SCHEB.COST 

264.076 
297,069 
90.621 
270.108 

641.874 

98,966-
119.719 

732-
94,323-

34,324-

<- - PRIOR 
ACTUAL 
COST 

202.763 
211,833 
45.340 
306,654 

668,590 

TCAR - - -> 
OVCR/UHBCR 
PRIOR ACT. 

3,329 
164,999 
4.949 
32,869-

138,940 
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iTC: 13/31/93 

FRIHCCS 

CCDAR - HCST MCLCHA 

COST RCPORT BT BCPARTHCHT 

PACC: 31 BC08T4 î l 

INTROL CONTROL 
BCBCRIPTIOH 

COHPAHT TOTALB 

( CURRCHT MONTH AHOUHTS > < TCAR-TO-DATC AHOUHTS > (- - PRIOR YCAR - - -> 
ACTUAL SCHEDULED OVER/UNOER ACTUAL SCHEDULED OVER/UNOER ACTUAL OVER/UHDER 
COST COST SCHED.COST COST COST SCHED.COST COBT PRIOR ACT. 

927,722- 14.611 942,333- 9,990,773-0.160,098- 969,329 8,183,497- 1,407.274-

RCPORT TOTALS 927.722- 14,611 543,333- 9,890,773-0,140,096- 949,329 0,183,497- 1,407.374-

^ 
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iTC: 

IHTROL 

1280 
•400 
.710 
1900 

13/81/93 

GCHCRAL PLAHT 

• • • CCBAR - HCST 
COST RCPORT BT 

< CURRCHT HOHTH AHOUHTO > ' 
COHTROL ACTUAL SCHCDULCD OVER/UHDER 
DESCRIPTIOH COST COST SCHED.COBT 

CAIN (LOBS) F/A 
IHSURAHCC-PLAHT 17,417 
PROPCRTT TAXCS ft LIC 13,978 
DCPRCCIATIOH 129,816 

DCPARTHEHT TOTALB 141,411 
CCHCRAL PLANT 

19.909 
9,429 

118,913 

143,847 

1,70S 
4,593 
11,303 1, 

17,544 1 

HCLCHA 

BCPARTHCHT 

•• •• 

[ TCAR-TO-DATE AHOUHTB > 
ACTUAL SCHCDULCD OVCR/UHDER 
COST COST SCHED.COST 

399,346 364,642 
2.996- 143,699 

,499,179 1,422,156 

,647,929 1,990,497 

39,496-
146.695-
73.033 

103,168-

• • • 

<- - PRIOR 
ACTUAL 
COOT 

338,393 
93.214 

1.199.928 

1,930,939 

PACCI 16 BC08T4 

TEAR - - -> 
OVCR/UHBER 
PRIOR ACT. 

116.993 
99,210-

290.251 

316.994 

w 
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iTCi 13/31/93 

LABORATORY 

CCBAR - HEST HCLCHA 

COST RCPORT BT BCPARTHCHT 

PAGC: BC0ST4 iir 

IHTROL 

•100 

•lie 
•140 
•150 
•140 
•300 
•370 
•390 
•895 
•400 
i410 
•610 
•630 
•630 
•450 
•960 
'700 

CONTROL 
BCSCRIPTIOH 

SALARICS 
UACCS 
HOLIDAT ft VAC PAY 
SICK ft ALLOHCB PAY 
OTHCR (CALL-BUT PRO 
CONTRACT LASOR ft HTL 
GOHHUNICATION 
TRVL ft CHtCRTAIHHCNT 
HCALS/CHTCRTAINHCHT 
ORBIHARY SUPPLICS 
HAIHTCHAHCC SUPPLICS 
sues ft SUBSCRIPTIONS 
FCCB ft TUITIOMS 
PROFCSSIOHAL FCCB 
RCHTALS 
HACC FRINGCS 
SANPLC PROBUCT 

BCPARTHEHT TOTALS 
LABORATORT 

( CURREHT HOHTH AHOUHTS > 
ACTUAL 

COBT 

6,870 
12,010 

4 ,512 

488 
394 

5 ,189 
11 

491 
9,94S 

448 

36 ,137 

SCHEDULED 
COST 

7,999 
24 ,428 

1 .401 
11 
33 
SO 

190 
12 

7,313 
504 

239 
7 ,132 

48 ,912 

OVCR/UHDER 
SCHED.COST 

729 -
1 2 , 4 1 8 -
3 ,111 

1 1 -
3 3 -
5 0 -

298 
342 

3 , 1 3 8 -
4 9 3 -

353 
1 ,584-

666 

1 2 , 7 7 5 -

( TEAR 
ACTUAL 

COOT 

81,427 
183,484 

19,660 
2.110 

463 
0,114 

1.185 
709 

72.174 
6 ,701 

384 

6 ,500 
2 ,768 

76.429 
16.089 

478,390 

-TO-DATE AHOUHTS > 
SCHEDULED 

COST 

98.133 
327,802 

16.812 
132 
396 
400 

2,280 
144 

102.140 
6,048 

2,868 
91,372 

648,667 

OVER/UHDER 
SCHED.COST 

16 ,706 -
144 ,118 -

2,848 
1,9T8 

47 
7,914 

1 .099-
961 

2 9 , 9 2 6 -
693 
384 

6.500 
103-

1 4 , 9 4 3 -
16.089 

170 ,397-

( - - PRIOR 
ACTUAL 

COST 

73,039 
176,671 

19,876 
913 
396 

4 ,244 
309 

1.972 
148 

74,207 
8 .148 

2 ,098 
64 .274 

423,388 

YEAR > 
OVER/UHDCR 
PRIOR ACT. 

9 .308 
7,013 

2 1 6 -
1,997 

207 
3,690 

309 -
387 -
897 

4 . 0 3 3 -
1.936 

384 

4 .900 
667 

12.195 
16,089 

55 ,002 

AB0000078182/114 



Et 12/81/93 CCBAR - HCBT HCLCHA PACC: 3 BC08T4 I'sXt CCBAR - HCBT HCLCHA 

COBT RCPORT BT DCPARTHEHT 
HAINTCHAHCC-INSTR 

INTROL 

,100 
,110 
,140 
.190 
160 
.300 
.390 
,399 
,400 
410 
460 
.480 
.690 
,960 

COHTROL 
DCSCRIPTIOH 

SALARICS 
HAGCB 
HOLIDAT ft VAC PAT 
SICK ft ALLOHCB PAT 
OTHCR (CALL-OUT PRO 
COHTRACT LABOR ft HTL 
TRVL ft CHTCRTAIHHCHT 
HCALS/CNTCRTAIHHCHT 
ORBIHART SUPPLICS 
HAIHTCNANCC SUPPLIES 
MIBCCLLANC0U8 
PROFCSSIOHAL FCCS 
RCNTALB 
HACC FRIHCCS 

BCPARTHEHT TOTALS 
HAIHTEHAHCE-IHSTR 

< CURRENT HONTH AHOUHTS > 
ACTUAL SCHEBULEB OVER/UHDER 
COBT COST SCHCD.COST 

( YCAR-TO-DATC AHOUNTS > <• 
ACTUAL SCHCDULCD OVCR/UHDCR 
COST COST SCHED.COST 

- PRIBR YCAR - - - } 
ACTUAL OVCR/UHDCR 
COST PRIOR ACT. 

8.148 
9,349 
1,450 

2.855 

6,200 
5.953 

4.329 

33,904 

2,094 
13,149 
1,037 

29 
8 

6,400 
909 
91 

1.669 
21,687 

48 
4,188 

91.499 

292 
3.776-
613 
29-
8-

3.949-
909-
91-

4,931 
19,734-

48-
141 

16.199-

34,396 
129,777 
9.749 
109 
436 

169,282 
776 
29 

10,644 
233,270 

30 
3.229 

73.940 
91.472 

714,999 

42,214 
162,314 
12.444 

300 
94 

74,840 
4.040 
1.092 

20.028 
243,888 

874 
94.901 

441,239. 

9,978-
94,939-
3.499-

191-
343 

93,483 
8,382-
1,047-
9,384-
29. na

se 
3,229 
73,344 
9,429-

93,744 

31,904 
116,989 
11,999 

641 
49 

38,630 
2,997 
938 

10,443 
174,303 

9,388 
40.372 

437,349 

4.373 
7,188 
1,690 
932 
373 

130.693 
3,319 
913 
301 

37,067 
30 

3,339 
68,692 
11,200 

277,790 
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iTCi 12/81/93 CCDAR - HCST HCLCHA PACCI BCaST4 

INTROL 

(290 
(100 
(110 
(140 
(ISO 
(160 
(300 
(390 
(399 
(400 
(410 
(430 
(480 
(460 
(SIO 
(410 
(620 
(630 
(650 
(730 
(960 

/ 

HAIHTCHAHCC-HCCH 

COHTROL 
BCSCRIPTIOH 

START-UP COST 
BALARICS 
HACCS 
HOLIDAY ft VAC PAY 
SICK ft ALLOHCB PAY 
OTHER (GALL-OUT PRO 
COHTRACT LABOR ft HTL 
TRVL ft CNTCRTAIHNCHT 
HCALB/EHTERTAINHCHT 
ORDINARY SUPPLIES 
HAIHTCHAHCC SUPPLIES 
HAIHTCNANCC TOOLS 
CXPCHBABLE ITCHS 
NISCCLLAHCOUS 
OTH CHCHICALS 
B0E8 ft BUBBCRIPTIOHS 
FCCS ft TUITIOHS 
PROFCSSIOHAL FEES 
REHTALS 
POHD CLOSURER/CREDIT 
UACC FRIHGES 

DEPARTHEHT TOTALS 

COST REPORT BT 

< CURRENT HOHTH AHOUNTS > 
ACTUAL 
COST 

3,064 
19.837 
4,449 
535 

10.201 

7.447 
39.741 

511 
11.473 

42 

1,454 

9,144 

108.388 

SCHEDULED 
COST 

4.382 
37,043 
1,948 
296 
114 

39,270 
444 
149 

3,527 
42,415 

197 
7,744 

10 

9 
104 

923 

14,295 

169,232 

OVER/UMDER 
SCHED.COST 

1,318-
17.206-
2,701 
237 
116-

25,049-
644-
145-

4,140 
22,874-

354 
3,709 

10-

9-
44-

931 

5,091-

60.894- 1 

DEPARTHEHT 

( YEAS 
ACTUAL 
COST 

33,294 
295.960 
29.454 
3.692 
1,347 

496,046 
151 
24 

21,630 
681,030 
2,740 
92,269 

399 

6,396 

123,520 

,750,212 

-TO-DATE AHOUHTO > 
6CHEDULCD 

COST 

30.400 
474.416 
23.374 
3.974 
1.392 

418,994 
7.726 
1,980 

66.876 
609,706 
1.664 

93,168 
130 

108 
1.372 
3.970 
9.714 

160.193 

2,131.923 

OVER/UHDER 
SCHED.COST 

19.194-
180.436-
4,078 
114 
45-

37.052 
7,977-
1.994-

49.024-
124,474-

894 
879-
120-

108-
873-

8.570-
3,318-

41,673-

381,311-

(- - PRIOB 
ACTUAL 
COST 

39,077 
386,279 
31,600 
3,097 
1,924 

469.194 
9,116 
1,311 
68.449 
708.924 
1,924 
97.209 

77 
8,748 

84 
2,313 
9,198 
17,419 

139,423 

2,060,879 

YEAR - - -> 
OVER/UHDER 
PRIOR ACT. 

3,763-
90,299-
2,146-
639 
177-

9.148-
4.969-
1,287-

43,999-
107,894-

814 
4,916-

77-
9,740-

84-
1.914-
9.193-
11,033-

19.903-

310.443-
HAINTENAHCC-HCCH 

^ 
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^H ^H ^H ^H ^H • • ^B ^H ^B ^M ^H ^V ^B ^^^ ^W ^ ^ '^^ ^^'^'^^' 
El 12/31/92 CCDAR - UCST HCLCNA PACC: 1 BC08T4 j J L ^ " CCBAR - UCBT HCLCNA 

COST RCPORT BT BCPARTHEHT 
PROOUCTION 

HTROL 

100 
110 
140 
190 
140 
300 
340 
390 
840 
890 
399 
400 
410 
420 
440 
470 
510 
410 
630 
450 
640 
680 
940 

CONTROL 
BESCRIPTieH 

SALARICS 
HACCS 
HOLIDAT ft VAC PAY 
SICK ft ALLOHCD PAY 
OTHCR (CALL-OUT PRO 
COHTRACT LABOR ft HTL 
NATURAL CAS 
CLCCTRICITT 
HATCH 
TRVL ft CNTCRTAINHCNT 
HCALS/CNTCRTAIHHCHT 
ORDINARY SUPPLICS 
NAINTCNANGC SUPPLICS 
HAINTCRANCC TOOLS 
NISCCLLAHCOUS 
NITRBCEN 
OTH CHCHICALS 
sues ft 8UB8CRIPTI0HB 
PRaFCSSIONAL FCE8 
RCNTALS 
LCASC ITCHS 
FREICHT IN (MISC.) 
HACC FRIHCCS 

BEPARTHCHT TOTALS 
PRODUCTION 

t CURRCHT HOHTH AHOUHTS > 
ACTUAL 
COST 

21,299 
93,697 
13,007 

013 
91 

32.130 
35.011 
3.514 

8.257 
4,152 

19.071 

8,022 

24,261 

204,200 

SCHCDULCD 
COST 

23,168 
63.964 
9,903 
707 
127 
984 

29,791 
64.669 
3.429 

8 
4 

10,049 
8.094 

13.474 
10 

3.941 
84 

28.779 

271.997 

OVCR/UHDCR 
8CHCD.C08T 

1,913-
30,107-
4,904 
109 
74-

984-
3,461-
38,874-

911-
8-
4-

4,768-
3,943-

9,999 
10-

919-
66-

4.918-

67,797-

( TCAR-TO-DATC A 
ACTUAL 
COOT 

347,337 
909.719 
76.903 
13,643 
3,319 
66,360 
331,810 
667.749 
38,969 

67,999 
113.063 

388 
3.900 

149,611 
300-

43,701 

83.930 
371,379 

3.139.648 

SCHCBULCD 
COST 

337,389 
1,314,817 

44,034 
8,484 
1,924 
7.008 

380,343 
940.143 
43,399 

96 
48 

303,361 
90,019 

177,494 
120 

42,492 
1,033 

391.963 

4.009,122 

lOUNTS > 
OVCR/UHBCR 
SCHCD.COST 

90,042-
309,090-
10,846 
9,199 
691 

61.272 
48,432-
273,397-
4,790-

94-
48-

339,304-
33.048 

288 
3,900 
37,683-

420-

309 
1,033-
32,930 
20,268-

849.474-

«- - PRIOR 
ACTUAL 
COST 

339,672 
841,339 
44,204 
12,301 
1,994 
42.076 
318,680 
649.884 
31,782 

629 
137 

124.446 
81.429 

103,399 
8,211 
381 

37.812 
687 

2,067 
290,816 

2,864.442 

TCAR - - -> 
OVER/UNDCR 
PRIOR ACT. 

11,695 
68,360 
10,696 
1,842 
699 

6,204 
13,160 
21,861 
6,763 

629-
127-

96,491-
30,693 

388 
3,900 
47,314 
8,811-

381-

4,889 
687-

30,063 
60,499 

271,186 

^ 
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E: 12/81/93 CEBAR - UCBT HCLCHA PACE. 4 BCABTA ' ^ 1 CEBAR - HCBT HCLCHA 

COST RCPORT BT DCPARTHEHT 

PACE I BC08T4 

RAH 

I 

INTROL C0HTR8L 
DESCRIPTION 

i l 30 PUR PRICE VARIANCE 
1830 ODCB 
1930, j ^ . , . > 9 9 8 SULFURIC ACIB 
; 9 4 0 r ' * ^ ' * N 9 B » HITRIC ACIB 
1630 DCA 
1440 PROPIOHIC ACID ^ 
i450 PROPIONIC ANHTBRIBE 
i44e - w HESITYL OXIDE 
.670 ^ C EHULSIFIER 
1679 S ^ABNUL 
1480 -^ISOPHOROHE 
1608 TENHECO SOO 
1698 m k 
1850 OTHCR RAH HATERIALB 
1870 PACXACINC HATERIALB 
1890 CONTAINERS 

DEPARTHEHT TOTALS 

HATERIALS 

( CURRENT HONTH AHOUHTS > 
ACTUAL 

COST 

2 2 , 0 4 6 -
167,208 

23 ,167 
24 .569 

34 .916 
6 ,187 

46 ,738 

157,999 
8 ,923 

39 ,453 
4 .474 

54 ,979 

942,707 

SCHEDULED 
COST 

330,240 
40 ,808 
49 .444 

104,920 
44 ,980 

319,200 
194,254 

131,010 
38 .900 

63 ,649 

311 .351 

1 ,514,356 

OVER/UHDER 
SCHCD.COST 

2 2 . 0 4 6 -
163 .032 -

3 7 . 6 4 1 -
2 4 . 6 7 3 -

7 2 . 0 0 4 -
4 0 . 7 9 3 -

319 .300 -
109 .316 -

26,949 
3 4 , 9 7 7 -

3 4 , 1 9 4 -
4 ,474 

194 .373 -

3 

1 

3 

1 

971 .449-13 

( YEAR-TO-DATE AHOUHTS > 
ACTUAL 

COST 

183.490 
.900.070 
919,694 
539,383 
960,433 
966,454 
587.333 
808,773 

,331,BS9 

,247 ,375 
138.290 
54;723 

866 ,811 
35.634 

,341,769 

.090,969 

SCHEBULEB 
COST 

4,12S.O00 
760.103 
618,048 
978.750 

1,407,780 
618,570 

3 ,496 ,480 
1,977.004 

1,244,674 
264.900 

1,387,948 

1,149,198 

17 ,629.039 

OVER/UHDER 
SCHED.COST 

182.490 
62T,930-
3 4 0 . 4 1 1 -

7 8 , 7 6 9 -
16 .317 -

421 .326 -
3 1 . 2 4 8 -

2 . 6 4 7 , 7 0 8 -
299 ,117-

2 ,000 ,701 
144 ,410-
54,723 

5 2 0 , 7 5 7 -
85,634 

176.411 

2 , 9 3 8 , 0 7 0 -

( - - PRIOR 
ACTUAL 

COBT 

187,348-
1,433.242 

143.814 
279,893 

9 .410.894 
1.042.036 

400.231 
816.983 
833,612 

1 .984,391 
292,703 

747,844 
3 ,602 

994,834 

17.994.309 

YCAR - - - ) 
OVCR/UHDCR 
PRIOR ACT. 

369,796 
1 ,666,828 

339,880 
299,390 

8 , 4 5 0 , 4 2 3 -
7 9 , 9 8 2 -

179.091 
7 , 6 1 1 -

468.277 

1.313,024 
114 ,468 -
94 ,723 

118.965 
32 ,033 

744.935 

2 . 8 4 5 , 3 3 4 -
RAU NA7CRIALB 

rct.t. 

aoeY«.4 t i ^ r f i . 

icAiL(AClA>(l^ 

rtvu 

O 
^<::. 
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ITE: 13/31/92 

RCSEARCH ft BEVCLOPHT 

CCBAR - HCST HCLCHA 

COST RCPORT BT DCPARTHCNT 

PAGC: 17 BC08T4 13R 

)HTROL COHTROL 
DCSCRIPTIOH 

SALARICS 
HACCS 
PATROLL TAXCS 
CHPLOTHCNV EXPENSE 
CONTRACT LABOR ft HTL 
TRVL ft ENTERTAINMENT 
HEALS/EHTERTAINHENT 
ORBIHART SUPPLIES 
HAIHTEHAHCE SUPPLIES 
BUCB ft SUiSCRIPTIOHS 
FEES ft TUITIOHS 
PROFCBSIONAL FCCS 
BACC FRINGCS 

CURRCHT HOHTH AHOUHTS ) 
ACTUAL SCHEDULED OVCR/UHDCR 
COST COST SCHED.C06T 

5,945 
. 502 
219 

497 

1.433 

232 

4,583 

453 

373 
82 
8 

2.138 
96 

1,018-
502 
234-

124 
83-
6-

708-
94-

333 

TCAR-TO-DATC AHOUNTS > 
ACTUAL SCHCDULCD OVER/UHDER 
COST COST SCHED.COST 

(- -

79,349 
898 

4.934 

3,934 
349 
30 

11,597 
1,309 
ISO 

9.478 
444 

78,994 

5,434 

4,474 
984 
96 

39,696 
1,192 

3,647-
898 
913-

1,993-
639-
76-

14,099-
93 
198 

9.476 
444 

PRIOR 
ACTUAL 
COST 

44.947 

4,473 

3,919 
648 
107 

30.603 
831 

TEAR > 
OVCR/UHDER 
PRIOR ACT. 

8,402 
898 
S3 

995-
399-
87-

9,304-
3B4 
158 

5,478 
444 

BCPARTHCNT TOTALB 
RCSCARCH ft BCVCLOPHT 

8,448 9,733 1,289- 102,844 114,794 14.280- 97.117 8.329 
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ITE: 1 2 / 8 1 / 9 3 

SAFETT ft SCCURITY 

CCDAR - HCST HELENA 

COST RCPORT BT BCPARTHCNT 

P M C : BG08T4 n^T 

INTROL 

(100 
( l i e 
(140 
(ISO 
1160 
1360 
(370 
(380 
1300 
1360 
1390 
1400 
1610 
1620 
I960 

CONTROL 
BCBCRIPTIOH 

8ALARIC8 
HAGCB 
HOLIBAT ft VAC PAY 
SICK ft ALLOHCB PAY 
OTHCR (CALL-OUT PRO 
HCBICAL CXAHS 
BLOOD TCST 
SAFCTY SUPPLICS 
COHTRACT LADOR ft HTL 
HATCR 
TRVL ft CMTCRTAINNCNT 
ORBINAflT SUPPLICS 
BUC8 ft SUBSCRIPTIONS 
FCS8 ft TUITIONS 
HACC FRINGCS 

( CURRCNT HOHTH AHOUHTS > 
ACTUAL SCHEBULCD OVCR/UHDCR 
COST COST SCHED.COST 

( YCAR-TO-DATC AHOUHTS > <-
ACTUAL SCHCDULCD OVCR/UHDCR 
COST COST SCHCD.COST 

- PRIOR YCAR - - -» 
ACTUAL OVCR/UHDER 
COST PRIOR ACT. 

3.042 
9,189 
1,497 

1.266 
107 

5.602 

2.567 

4.245 

3,239 
11.638 

784 
10 
34 

3.328 
796 

10,091 
87 

40 
920 

109 
4,993 

197-
4,449-
711 
10-
34-

2.062-
689-

4,349-
87-

60-
2.047 

108-
308-

39,079 
101.334 
10.790 

946 

19,947 
4,168 

59.222 
998 

110 
24,121 
1.534 
139 

42,187 

38,868 
163.694 
9,432 
120 
408 

39.934 
9.552 

118.531 
1.044 

720 
4,240 

1.240 
54.636 

3.789-
62,322-
1,356 
826 
408-

19,989-
5,384-

59,309-
44-

410-
17,881 
1,934 
1.129-

12,499-

33,094 
102,499 
9,939 

76 
229 

30,094 
4.409 
94.797 

491 
244 
986 

7.826 

828 
87,014 

1.968 
1.345 
1.255 
870 
229-

10.947-
2,241 

35.535 
307 
344-
426-

16.295 
1,534 

693-
8,121 

BCPARTHCHT TOTALS 
SAFCTT ft SCCURITY 

27,595 87,207 9,612- 300.521 444,403 143.883- 334,894 34,833-

S ^ 
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Ll 1 2 / 3 1 / 9 2 CEBAR - MEAT HBLEHA PACC: 0 HCflBT« ' ^ > iTCi 12/81/92 

BHIPPIHC ft PACKACIHC 

CCBAR - UCBT HCLCHA 

COST RCPORT ST BCPARTHEHT 

BC08T4 

IHTROL 

1890 
.100 
.110 
,140 
.190 
.140 
•890 
.390 
,400 
.410 
.440 
.690 
.960 

COHTROL 
BCSCRIPTIOH 

GOHTAIHCRS 
8ALARIC8 
HACCS 
HOLIBAT ft VAC PAY 
SICK ft ALLOHCB PAT 
OTHCR (CALL-OOT PRO 
TRVL ft CHTCRTAIHHCHT 
HCALS/CNTCRTAIHHCHT 
ORDIHARV BUPPLICS 
HAIHTCHAHCC SUPPLICS 
HISCCLLANCOUS 
RCHTALS 
HACC FRINGCS 

BCPARTHCHT TOTALS 

( CURRCHT HOHTH AHOUHTS > 
ACTUAL 
COST 

3,183 
8,135 
1.478 

61 

3,713 
4 

7,700-

3,758 

10,882 

BCHEDULCD 
COST 

3,383 
13.941 

941 
161 
75 

531 
891 

9.383 

33,396 

OVCR/UHDCR 
SCHED.COST 

300-
4,604-
717 
100-
79-

3,183 
887-

7,700-

1,999-

13.444-

( YEAR 
ACTUAL 
COST 

36,186 
167.764 
9,944 
1,134 
814 
633 
199 

28.903 
4,882 
7,700-
4,141 
44,978 

302.742 

-TO-DATC AHOUHTS > 
SCHCDULCD 

COST 

14,033 
82,944 
11.932 
1,932 
900 

4.842 
10.499 

33,793 

144,099 

OVCR/UHDCR 
SCHCD.COST 

10,193 
89,330 
1.988-
804-
84-
633 
199 

33,041 
8.907-
7,700-
4,141 
30,789 

138.487 

(- - PRIOR 
ACTUAL 
COBT 

4,197 
33,331 
100,996 
8,966 
1,430 
980 
342 
93 

34,440 
7,494 

38.111 

319.019 

YCAR - - -) 
OVCR/UHDER 
PRIOR ACT. 

4,197-
3,855 
66,768 

578 
504-
836 
391 
107 

5,557-
903-

7,700-
4,141 
34.467 

83.733 
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TE: 12/31/92 CCBAR - HCST HCLENA PACC: 5 BC08T4 

COST RCPORT BT BCPARTHCNT 
STORC ft RCCCIVIHC 

( CURRCHT MONTH AMOUNTS » ( YCAR-TO-BATC AMOUNTS > (- - PRIOR TEAR - - -) 
'NTROL COHTROL ACTUAL SCHEDULED OVER/UNDER ACTUAL SCHEDULED OVER/UHDER ACTUAL OVER/UHDER 

BESCRIPTIOH COST COST SCHED.COST COST COST SCHEB.COST COST PRIOR ACT. 

SALARIES 2,346 2,246 13,944 .13,944 13.944 
HAGES 1.447 4,931 3,084- 39,840 94,372 18.933- 43,447 9.607-
HOLIDAY ft VAC PAY 
SICK ft ALLOHEO PAY 
OTHER (CALL-OUT PRE) 
COHTRACT LABOR ft HTL 
ORBINART SUPPLIES 
HAIHTEHAHCE SUPPLIES 
FREICHT IH (HIBC.) 698 1,630 932- 14,963 19,560 4,998- 17,316 3,684-
HACC FRINCCS 448 1,741 1,073- 14.663 30,892 6.230- 16,982 1.920-

BEPARTHENT TOTALB 5.776 9.477 8,701- 95,550 113,724 18.174- 95.548 18-
STORC ft RECEIVING 

;J7 

575 
51 
91 

341 
11 
113 

708 
403 

334 
40 
31-

708-
403-

3,576 
51 

1,004 
1.384 
7.743 
3,380 

4.093 
113 

1.344 

8.494 
4,836 

516-
81-
338-

1,384 
753-

1,396-

9,243 
87 

1,046 

6,760 
3.180 

1.646 

1,384 
975 
100 

K^ 

AB0000078182/122 



.TCi 12/81/93 CCDAR - UCST HCLCNA 

CaST RCPORT BY BCPARTHCHT 

PACE: 13 BC08T4 /5T 
TARD8 ft GR0OHD8 

IHTROL 

.100 

.110 

.800 

.400 

.410 

.650 

.940 

COHTROL 
DCSCRIPTIOH 

SALARICB 
HACCS 
COHTRACT LABOR ft HTL 
ORDINART SUPPLICS 
HAIHTCHAHCC SUPPLICS 
RCHTALS 
HACC FRIHCCS 

BCPARTNCHT TOTALS 

( CURRCHT 
ACTUAL 
COST 

9,484 
417 

4,381 

14,383 

HOHTH AHOUHTS > 
SCHCDULCD 

COST 

1,344 
5,658 
1.876 
1,659 
434 
664 

11,655 

OVCR/UHDCR 
SCHCD.COST 

8,130 
5,341-
1,876-
1,699-

434-
3,717 

3,627 

( TCAR-
ACTUAL 
COBT 

19,740 
20,439 

403 
470 

7,440 

44.408 

-TO-DATC AHOUHTS > ( 
SCHEDULES 

COST 

14.360 
67,896 
22.912 
19,908 
9.206 
7,968 

139.860 

OVER/UNDER 
SCHED.COST 

628-
47,441-
22,109-
19,438-
5,208-

528-

95.372-

- - PRIOR 
ACTUAL 
COST 

30,760 
46,033 
10,434 
13,620 
3,439 
10,328 

104,418 

YEAR > 
OVER/UNDER 
PRIOR ACT. 

5,040-
35,597-
10.031-
13,190-
3,439-
3,883-

40,130-

-SI 
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ITC: 13/81/93 

HARCHOUSC 

CCDAR - HCST HELENA 

COST REPORT BT DEPARTHEHT 

PACE: BC08T4 ';3TF 

IHTROL 

(800 
(410 
(450 

COHTROL 
DESCRIPTION 

CONTRACT LABOR ft HTL 
KAINTENANCE SUPPLIES 
RENTALS 

( CURRENT HOHTH AHOUHTS > 
ACTUAL SCHEDULED OVCR/UHDCR 
COST COST SCHCD.COST 

< TCAR-TO-DATC AMOUNTS > 
ACTUAL BCHEDULED OVER/UNBER 
COST COST SCHEB.COST 

(- - PRIOR TEAR ) 
ACTUAL OVER/UHDER 
COBT PRIOR ACT. 

44 46-
3,719 
1,010 
6,677 

592 
2,719 

498 
6,677 

398 
2,719 

692 
6,677 

DEPARTMENT TOTALS 
UAREHOUSE 

46 46- 10,406 992 9,854 39S 10.048 

i . iL. ; 

^ 
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TE: 1 2 / 3 1 / 9 2 

ALLOCATIOHS ft TSF 

CEBAR - HEST HELEHA 

COST REPORT BT BCPARTHCHT 

PACC: 11 BC08T4 m 
HTROL 

•910 
9̂20 
.740 
,810 
,820 
,829 
,830 
.839 
.840 
•900 
•960 
•980 
•990 
•999 

CONTROL 
BCSCRIPTIOH 

FIH COOBS PURCHASCD 
FRT IR F.C.PURCHASCD 
TRAHSFCR TO F/C IHV 
PROPAHIL TCCH U8CD 
PROPAHIL 34 BULK USC 
STAH BULK USCB 
PROPAHIL 44 BULK USC 
FLAKCB TCCH USCB 
BCA USCB 
POUCR 
HACC FRIHCCS 
ALLC COST CCHTCR CXP 
ALLC COST CCHTCR TBF 
ALLOC PLT OVCRHCAD 

BCPARTNCHT TOTALS 

( CURRCHT HOHTH AHOUHTS > ( TEAR-TO-DATE AHOUHTS ) 
ACTUAL 
COST 

2.907.204-
440.431 
97.282 
749.747 

20,940 
262.349 
38.811 

3-
339,844-
143,001 

1,041,133-

SCHEDULED 
COST 

7,099,190-
1.398,900 
330,000 

2,939.000 

893,000 
44,689 

1-
334.001-
202,891 

2,089,076-

OVER/UNBER ACTUAL SCHEDULED 
SCHED.COST COST COST 

996.981 

4.591.946 98,89T.669-65.838.590-
916,069-10,734,402 13,698.400 
272.716- 2,032,697 2.442.000 

1,769,233-10.278.994 12,292,900 
3,079,709 1,014.000 

30,960 980.614 
992.639- 8,072,999 10,616,290 
28,874- 467,747 938,976 

1- 1 12-
96,497 3,494,900- 4.216,706-
59,890- 2,221,204 2.434,492 

1.047,943 23,947,749-27.458,830-

OVER/UHDCR 
SCHED.COST 

958.581 

4,940.881 
1,943,998-
409.343-

1.978,546-
2,065,709 
980.614 

3.943,699-
370,839-

13 
930,206 
213,488-

3,691.109 

(- - PRIOR 
ACTUAL 
COST 

49,314,079-
11.034.907 
3,984,979 
3,430,549 
3,314,625 

2.597,144 
445,877 

4 
1.399.227-
2,084,754 

27,023.223-

YCAR - - -) 
OVCR/UHDCR 
PRIOR ACT. 

9SS.S81 

9.661,994-
300.109-
991,922-

6,848,389 
134.914-
980.614 

9,479,391 
21,870 

3-
397.373-
134.480 

3.099,478 
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BH HM HBU IHI HM HM S H HH HH HH H I ^Hi HH MB MHI BHi HH HH 14PVV 
El 13/81/93 CCDAR - HCST HCLCHA PACE: 14 BC0ST4 / c P o L TC: 

HTROL 

100 
lie 
940 

18/81/93 

COHTROL 
DCSCRIPTIOH 

SALARICS 
HACCS 
HACC FRIHCCS 

C88T 

CCDAR - HCST HCLCHA 

COST RCPORT BY BCPARTHCHT 
OF RCHORK 

(--^—CURRCHT HOHTH AHOUNTB ) ( TCAR-
ACTUAL SCHCDULCD OVER/UHDCR ACTUAL 1 
COBT COST SCHCD.COST COST 

3.087 
14,833 
4.010 

TO-DATC AHOUHTS > 
SCHCDULCD OVCR/UHDCR 

COST SCHCD.COST 

3.48T 
14,833 
4 .010 

- PRIOR TCAR > 
ACTUAL OVCR/UHDCR 

COBT PRIOR ACT. 

3 ,087 
14.833 
6.010 

DCPARTHCNT TOTALS 
COBT OF RCHORK 

33.939 33 ,939 33,939 

^ 
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• H HH m HH HH • • HH H i MH HH HH HH HH HH M l HH HH HB \^tL 
^^^•. . ^ ^ ^ ^aa™ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ i^^B I m ^ ^ \ 
El 13/31/93 CCBAR - HCST HCLCHA PACC: 19 BC08T4 ' ̂  "^ 

SALCS ft COS 

CCBAR - HCST HCLCHA 

COST RCPORT SY BCPARTHCHT 

HTROL CONTROL 
DCSCRIPTISN 

SALCS-PESTICIDCB 
TOLLIHC RCVCHUC 
OTHCR RCVCHUC 
FRCIGHT OUT 
FRCIGHT ALLOHAHCES 
FRCICHT HHSC TRAHSF 
0/8 UAREH8H8C LCASC 
HARCHOUSC ALLOHAHCeS 
COST OF SALCS 8 STD 
tCF HFC VARIANCE 
FIHIBHCO PROB. LOST 
PRODUCT COHPLAIHT CX 
START-UP COST 
TASK FORCE CXPCNSCS 
FIH GOODS PURCHASCB 
ROYALTICS 

BCPARTHCHT TOTALS 
SALCS ft COS 

CURRCHT HOHTH AHOUNTS > 
ACTUAL SCHCDULCD OVCR/UHDCR 
COST COST SCHED.COST 

( YCAR-TO-DATC AHOUNTB » (- - PRIOR YCAR - - -» 
ACTUAL BCHCBULED OVCR/UHDCR ACTUAL OVCR/UHDCR 
COST COST SCHCD.COST COST PRIBR ACT. 

1.811,948-
388.409-

4,070 
5.101 
2,910 
13,637 

1,339,031 

7,049 
50.512-

91,893-

842,398-

354,404-
474,000-

3,636 

760 

292,000 

12,983 
64.666 

454,351-

1,499,564-37,106,916-38,919,938-
215,991 8,984,949-10,300,000-

19,327-
434 219,514 319.637 

5,101 39,113 33,933 
3.510 7,315 
11.859 149,940 85,869 

1,047,031 35,609,979 36,698.090 

93.198 
11,777 

9,938- 398,399 199,796 
117.178- 635.066 799,992 

91,893- 3,489.298 8.198,340 

388,047-19.190.431-17,968,302-

i 
1 

1 

3 

,413,433 
,718,481 
19,337-
104,133-
9,181 
7,319 

83,471 

093,071-

93.198 
11,777 
143.903 
144.934-

386,898 

,377.871 

39,116,333-
6,869,339-

39,174-
143,699 
31.493 

116,639 

17,709,909 

61,064 
399.048-
799.379 

13.901.934-

11.990,193 
1,719,210 

9,847 
71,619 
17,620 
7.215 

52,901 

7,900.474 

52,198 
49,287 

593.362 
120,311 

3.488.258 

1.688.907 

s 
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HB HH MM BH 

CBDAR CHBMZCaU. OOBFORATXON 

oasaTKacTiov ZN VSOCBSS 
REVISED 

Project Description 

Propanil Scrubber Sys 
Rplc Refrig Sys 
DCA V-D316 Repairs 
DCA V-D316 RepairB\8up 
TFE Lined Pipe DCA 
Prop Unit Opgrd-Ph 1 
New Chg Rm 
Prop Onit Opgrd-Ph II 
Rail Spur Drainage Imprv 
OCA/Bottoms Dmumning 
Control Rm Press 

API Separator 
DuPont Perborate Proj-Ph 

DPS Sys For DCA 
Allyl Chloride Strg Tk 
New Propanil Pkg Facility 
DCA Srubber Hod 
A S H - ADPA Proj 
Unit 4 - Control Room Upg 
Drainage Imprv 6 Lab 
Envirn Drm Storage Cover 

TOTAL C I P 

1 

Project 
Number 

9207 
9209 
9211 
9211 
9212 
9213 
9214 
9216 
9217 
9218 
9220 
9221 
9222 
9223 
9224 
922S 
9226 
9227 
9228 
9229 
9230 
9231 

LOCATION 
DATE 

Prior to 
1/1/92 

West Helena 
12/31/92 

p _w_ii_ _!. jl 1 m\ fw 

•"•••Bpenai.ng—"— 
Current 
Year 

34,76S 
118,424 
31,072 

58,764 
60,048 
196,531 
255,820 
10,258 
24,763 
27,320 
20,523 
89,092 
8,703 
4,454 
15,997 
105,209 
6,838 

116,656 
47,723 
9,366 
6,500 

1,248,826 

'"""*'*~"'̂  

Total 

34,765 
118,424 
31,072 

58,764 
60,048 
196,531 
255,820 
10,258 
24,763 
27,320 
20,523 
89,092 
8,703 
4,454 
15,997 
105,209 
6,838 

116,656 
47,723 
9,366 
6,500 

1,248,826 

Page 1 

Estimated 
Cost To 
Complete 

1,235 
15,576 

312 

5,966 

23,469 

242 
5,887 
5,680 
17,477 

38,297 
1,546 

275,681 
5,517 

11,277 

134 

408,296 

of 2 

Amount of Current 
Approved Year 

AFB Budget 

36,000 
134,000 
18,110 
12,650 
64,730 
58,300 
220,000 
248,000 
10,500 

30,650 
33,000 
38,000 
82,000 
47,000 
6,000 
10,000 
380,890 
12,355 
102,350 
59,000 
9,500 
6,500 

1,619,535 

Spending 
Over <Onder> 

Budget 
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CEDAR CHEMICAL CORPORATION 
COMPLETED PROJECTS 

REVISED 

Project Description 

Custom Hfg Unit 
Centrifuge Speed Ctrl 
Ofc Site Imprv 
Dehpa Pit Mod 
cooling Water pump 
Scrubber Tnk/Gls Reactor 
2 New Mass Flow Meters 
DCA Hash Vessel Wgt 
Plant Air Sys 
Brinkmann Particle sieer 
DCA Nitric Piping 
Replace Agitator 
Install New Agitator 
CTBL Plant Mod 
Unit 1-Contrl Rm-Roof 
Lims System 
Secondary Dehydr Condenso 
R-PB108 Foundation Rplc 
Oas Chromatagraph 
RR Spur Culvert 
Lime Conveyor DCA 
Revamp Boiler Slowdown 
Onit 3 Bump Repairs 
Nitric Aoid Scrubber 

LOCATION 
DATE 

Project 
Number 

9009 
9109 
9111 
9113 
9114 
9117 
9118 
9119 
9120 
9121 
9122 
9123 
9124 
9125 
9201 
9202 
9203 
9204 
9205 
9206 
9208 
9210 
921S 
9219 

Prior to 
1/1/92 

139 
17,690 
232,490 
12,105 
56,690 
18,900 
5,359 
10,082 

6,101 

520,B19 

West Helena 
12/31/92 

— O v w k n ^ l M.v__.... 
—spenaing———• 

Current 
Year 

2,369 
6,780 
4,793 
4,618 

33,955 
0 

16,551 
17,689 

31,655 
19,711 

5 
6,691 
33,672 
7,634 
14,236 
9,798 
12,314 
24,710 
13,944 
9,093 

17,317 
7,200 
8,713 

BH HH 

^ > w a v » — ^ 

Total 

2,369 
6,919 
22,483 
237,108 
46,060 
58,690 
35,451 
23,048 
10,082 
31,655 
19,711 
6,106 
6,691 

554,491 
7,634 
14,236 
9,798 
12,314 
24,710 
13*944 
9,093 
17,317 
7,200 
8,713 

Page_ _ 2 _ 

Estimated ̂  
cost To 
complete 

of 2 

Amount of Current 
Approved Year 

AFE Budget 

9,000 
21,700 
N/A 
32,000 
74,000 
12,000 
20,300 
12,000 
32,000 
35,000 
9,500 
7,000 

N/A 
7,500 
14,000 
15,000 
15,450 
24,650 
16,000 
9,735 
21,000 
7,200 
6,000 

B HH •• 

spending 
Over <Onder> 

Budget 

Sub T o t a l Completed 

T o t a l CIP fi Completed P ro j 

882,375 303,448 1,185,823 

882,375 1,552,275 2,434,650 

401,035 

408,296 2,020,570 
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CBDAR CHEMICAL CORPORATION 
SDMHARY OF FIXED ASSETS 

REVISED COST . 

DATE I 12/31/92~l 

L(X»TION Iwest Helena 

LAND 
LAND IMPROVEMENTS 
BUZLDINOS 
MACHINERY 6 EQUIPMENT 
TRANSFORATION EQUIPMENT 
OFFICE EQUIPHENT 
CIP 

TOTAL COST 

BALANCE 
1/1/92 
67,260.00 

802,716.55 
1,049,784.67 
19,485,774.16 

103,297.42 
882,375.98 

22,391,208.78 

ADDITIONS 

1,552,274.65 
1,552,274.65 

RETIREMENTS 
TRANSFER TO 
(FROM )CIP 

TRANSFER <T0> 
FM (3THER PLANTS 

36,426.86 

1,103.505.71 

45,890.67 
-1,185,823.24 

OTHER 
ENDING 
BALANCE 
67,260.00 
839,143.41 

1.049.784.67 
20,589,279.' 

149,188.09 
1,248,827.39 
23,943,483.43 

CBDAR CHEMICAL CORPORATION 
SUMMARY OF FIXED ASSETS 
AOCmiULATED DEPRECIATION 

DATE I 12/31/92~l 

LOCATION Iwest Helena 

LAND IMPROVEMENTS 
BUILDINOS 
MACHINERY fi BQUIPMENT 
TRANSPORTATION EQUIPMENT 
OFFICE EQUIPMENT 

TOTAL ACCUMULATED 
DEPRECIATK7N 

BALANCE 
1/1/92 

517,562,19 
338,717,02 

9.080,942.34 

71,433.60 

10,008,655.15 

CURRENT YEAR 
DEPRECIATION 

41,992.14 
50,917.08 

1,392,092.84 

10,176.98 

1,495,179.04 

RETIREMENTS 
TRANSFER <T0> 
FM OTHER PLANTS OTHER 

ENDING 
BALANCE 

559.554.33 
389.634.10 

10,473,035.18 

81,610.58 

11,503,834.19 

fe 
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' D^̂ TE 1 2 / 3 1 / 9 2 SUMMARY INVfiNTORi: 
» FINISHED COUDS VALUE REPUM C£D< 
3 

* ' >RODucT'aRour w H U N i r " o r r ON i 
» DEnCRlPTlON * HAND 
6 

' DCA 04 LBS 3 2 0 , 2 5 1 
7 0TAL DCA 520,2:^1 
» . . WHAM . . 04 CAL 80 

" UHAM 10 CAL 6 ,800 
" UHAM 86 CAL 120 
" UHAM 88 CAL 4 , 8 4 0 
'TOTAL UHAM 11,B40 
" PROPANIL TECH 04 CAL 7 1 , ^ 8 0 
•TOTAL PROPANIL TECH 71 ,280 
" PROPANIL 3 * 04 GAL 11S,2HA 
'TOTAL PROPANIL 3ft 118 .286 
" PROPANIL 4 * 04 GAL 31 ,406 
'« PROPANIL 4 * 10 GAL 5 5 , 4 0 5 
n PROPANIL 4» 1,3 CAL 350 
" PROPANIL 44 QB GAL 140 
TOTAL PROPANIL 4 * 8 7 , 3 0 1 
" FLAKED TECH 04 LBS 2 0 8 , 1 0 1 
" FLAKED TECH 10 LBS 862 .817 
" FL^iKpD TECH 86 LB&_ 1.400 
»90IAL PLAKED TECH 1 .072 .390 
" . 50_WeC 10 LBS 12 ,500 
" 50 UDG 86 LBS 4 , 0 0 0 
» 50 WDG 88 LBS 15 .500 
"TOTAL 50 UDG 3 2 , 0 0 0 
»' UHAM BOX 04 LBS 1.260 
TOTAL UHAM e0« 1,260 
" PROPANEX-4 04 GAL 48 .020 
TOTAL PROPANEX-4 4 8 , 0 2 0 
M BUTOXONE. 10 CAL 4 , 0 3 2 
le BUTOXONE 11 GAL 4 , 9 6 8 
" BUTOXONE 2.0 GAL 15 ,508 
3« HU10X0NE .30 GAL 12 
TQTAL BU10XQNE 2 4 , 3 2 0 
«» BUTOXONE ESTER 40 f.AL 6 ,185 
•TOTAL BUTOXONE ESTER 6 ,185 
« BUTOXONE AMINE- 11 Gf^L 3 , 2 3 1 
« BUTOXONE AMINE 20 GAl 3 . 6 6 1 
« BUTOXONE AMINE AO GAl 355 
« BUTOXONE AMINE 37 GAL 3 , 5 7 5 
4rOTAL BUTOXONE AMINE 11 ,022 
" TOTAL FINISHED GOODS 
4B 

l-AGfc 1 
=iR - UIUST HELENA SJNVFvH . . 

, ; t l l l COfi l_ JiXIENDED Vi^LUEL. 

. . i . . 7 0 . . 8 8 4 , 4 2 6 . 7 0 . .. 
1 -70 8 8 4 , 4 2 6 . 7 0 < . . . . 
9 -93 794 .40 
9.9,5 .07 .524 .00 

.9.-93 . . . 1 . 1 9 1 . 6 0 
9 .93 4 8 , 0 6 5 . 2 0 
9-93 117 ,571 .20 * 
i...S6 .. B?,Q12.-eO 

. J l t 2 6 8 9 , 0 1 2 . 0 0 H 
8-64 1 ,022 .303 -68 

- 8 - 6 4 . L . 0 2 2 , 3 0 3 - 6 8 ••_ 
10-'/^9 338.037-JO 
10-44 . 5 7 8 , 4 2 8 - 2 0 
1 0 . 4 4 . . 3 , 6 5 4 . 0 0 . . . 

. 10-44 1.4A1.60 
10 .B I * 922 ,401 -00 * 

._ ^52 10Z,4^0_-_43__. _ . 
1 . 7 9 _ 1 , ^ 3 , 6 5 3 , 0 4 . . ._ . . . 
1.79 2 , 3 0 6 - 0 0 

. 1 .54 1^653^589-47 » 
2 . 4 0 3 0 , 0 0 0 - 0 0 
2 . 4 0 9 , 6 0 0 - 0 0 
2 . 4 0 3 7 , 2 0 0 - 0 0 
2 . 4 0 76 ,800 .00 » 
1.87 2 . 3 5 6 . 2 0 
1 -1)7 2 , 3 5 6 . 2 0 » 
9 -88 4 7 4 , 4 3 7 . 6 0 
9-88 474*437 .60 * 

11 .20 4 5 , 4 8 0 - 9 6 
11-28 5 6 , 0 3 9 - 0 4 

. . 1 1 . 2 8 174 ,930-24 . 
_ 11-20 135.36 
__ 11-28 2 7 6 , 5 8 3 - 6 0 » . . . 

10 .36 6 4 , 0 7 6 . 6 0 
10-36 6 4 , 0 7 6 . 6 0 « 
i3.0Ci 4 2 , 1 6 4 - 5 5 
13-05 5 0 , 3 8 6 - 0 5 
13.0^.i 4,6.12.75 
13-05 4 6 , 6 5 3 - 7 5 
13 .05 143 ,837 .10 * 

? . ,728,197.95 « * 

- - - -

--

-

-

-

• • -

- — 
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J :E»AR .CIHEMICAL CORPORATION 
' .D/4TF 1 2 / 3 1 / 7 2 . SUMMARY . INVEHTOKY. . 
» . RAW MATERlfiLS VAt HE .REPJ3RI . . 
3 

« PRODUCT CROUP .. WH.UNIT. . QTY ON . 
' . . . DESCRIPTION. • H A N D . . . 

'PROPIONIC ACID. ... ..... 04 L B S _ 69.^840. 
•PEOPIONIC ANKYJDRIDE _ 04..LBS. . 4 1 , 1 9 5 . . 
' ISOPHORONE... 04 .LBS 5 7 , 0 0 6 .. 
'"EMULSIFIER Q4. LBS 1 5 0 , 0 0 0 
" jeNNECO SOO/100 54 LBS . . 2 9 , 6 5 7 
"ARMUL. 1297.EMULSIFIER . . .04 LBS 1 2 , 1 6 0 .. 
" T H - 2 EHULSIFIER 04 LBS . 3 5 ^ 7 9 0 . 
"P0l ,Y_30Ly_pPM.. . . . . . . 0 4 . LBS . . 1 1 , 8 3 9 . 
"MCPe- IOp . 04 .LBS . . 4 , 7 8 0 
"ODCB 04 LBS 4 3 4 . 6 4 5 
"SULFURIC ACID 04 LBS 1 4 3 . 0 3 7 
" N I T R I C ACID 04 LBS 1.34.232 
"PLATINUM 04 TQZ 29 
MgODA ASH. , 0 4 L tm 2 2 , 0 5 0 
" L l l j E . . . .. __ 04 LBS. . _ ._ 2 5 , 4 5 0 
»PLATINUH/CARBDN CATALYST 04 LBS 8A0 
»3IsapHOBONE/MI^KUElUEND . .Q4 LBS . 4 5 , 6 9 2 . 
"Cf iUSTIC 30X 04 LBS . Z ? , 8 0 5 . . 
«CARBON BISULFIDE 0 4 LBS 9 . 3 8 1 
"MORPHOLINE . _ _.04 LBS. 5 , 5 2 0 
"GANSrJLCAU- _ 0 4 . EACH 162._ 
"DRUttSr35 GAL—STAM. . . . . 0 4 . EACH. . . 6 0 5 . 
"DRUMS~3S G A L - 4 * PROPANIL 04 EACH 43 
"EBUttSrSa. M L . 04 EACH .. . 44. 
".aCPIUmdYPPCHLORITE . . 0 4 LBS- 1 1 5 , 6 8 0 
3»JUG.PT5. C A L . WHAM UNIPi>(CK_ 1 0 . EACH. . . 2 9 1 
"DOWFAX 3B2 86 LBS .. .. 2 
3« nPf<WET. 0=4.23 POWDER .. . . .06 LBS. . . . 3.^300. 
ISPOLYFON 0 S6 LB 400 
38 GLYCERINE ? 6 « . . 8 6 . LB _ _. _ .6,.840 
3'ALFQNIC 14128 8 6 LBS 1 5 . 6 4 8 
» H I . f i I k _ 2 . 3 . 3 . 86 LBS. . . 52S . 
39KEL?ftN. . ._ 86 LBS 50. 
«VEECUri .96 LBB JL.OOO 
«'STEP^-PERSE e 6 . L B 8 420 
"N^PEJf:..772 ... £16. LBS . 2Q0 
"CQNIINENTAL CU^Y ._ . .86_LBe .380.. 
MDRUMS-30 GAL PLASTIC 06 EACH 62 
«6 2 . 4 D-B ACID 2 0 LBS 4 4 . 0 8 0 
« 2 . 4 D-B ACID 57 LBS 7 , 1 6 0 
«'60X DMA SOLUTION 5 7 LBS 6 . 1 8 8 
«BCI.TRIC ACID . . . . . . 57 LBS .. . . 2.^949.. 
« TOTAL RAW MATERIALS 
to 

. . . . PAGE 2 
CEDAR..- WEST HELENA SINVRP 

. . UNIT.COST 

. 8 7 

. 6 5 

. 7 0 

. 1 7 

. 8 2 
..._. . 1 . 6 5 . 

. . . . 7 1 .. 
1>78. 

. . . . . . . . .40 
- . .07.._.. 

, 14 
. 3 7 5 . 0 0 

-13 
. 06 

7 5 - 0 0 
. 5 8 . 
. 0 9 .. 

. . 2 8 
1.06..... 

_... . 3 . 4 7 . . 
1 7 . 4 9 . 
1 7 . 4 9 
2 7 . 3 5 . 

. . . 07 . . 
2 - 5 5 

. 7 . 0 2 _ 
._ -85 . 
. . 3 4 

. 7 6 
. , 8 2 . . 

. 5 3 
5 . 3 0 . 
1 .74 . 
1 .19 

, . 5 6 
. 0 6 . 

1.7.93 . . 
4 . 9 9 . 
4 . 9 8 

. 2 8 . . 

. 8 7 

EXTENDED VALUE . 

2 3 , 0 4 7 . 2 0 
3 5 , 8 3 9 . 6 5 . 
3 7 , 0 5 3 . 9 0 . . 

1 0 5 , 0 0 0 . 0 0 
5 , 0 4 1 . 6 9 

. . . 9 , 9 7 1 . 2 0 . . 
. . . 5 9 , 0 5 3 . 3 0 .. 
. . 8 , 4 0 5 . 6 9 
. . . . f l .S08,. .40_ .. 

1 7 3 , 8 5 8 . 0 0 
1 0 , 0 1 2 . 5 9 

. . . 1 8 . 7 9 2 - 4 8 
1 0 , 8 7 3 . 0 0 

2 , 6 6 6 - 5 0 
t , 5 2 7 . 0 Q 

6 4 , 5 0 0 - 0 0 
. . . 2 6 , 5 0 1 . 3 6 
. . . . . 7 , 1 8 2 . 4 3 

2 , 6 8 2 . 6 8 
5..851.20_ . . . . 

5 6 2 . 1 4 . . .. 
. ._ iO. , .5 iS1.45. . .. 

J 5 2 . 0 7 _ 
1 , 2 0 3 . 4 0 . . 
. 8 , ^ . 7 . 6 0 .._. 

742 -05 
14-04 . . . 

. . . . 2 , 8 0 5 . 0 0 . . . _ 
. . - . 216 .00 . . ._ 

_ 5 , 1 9 9 . 4 0 
. 1 2 , 8 3 1 . 3 6 

2 7 9 . 8 4 
2 6 3 . 0 0 

1 , 7 4 0 . 0 0 . . 
4 9 9 . 8 0 
112 .00 

1 6 . e o . 
1,112-90.. . . . 

.219,5.18.40 
33 , .656.80 

i i 2 3 2 , M .. .. 
.3 ,S5 i7 .80 . . . 

?2:3,06S.9S HH 

... _ _ . 

.— -. 

— 

. . 

^ 
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_J[OTBU INYENTORY._CEPftR..- WEST.HELENA 6 , 6 5 1 , 2 6 3 , 9 3 «-» 
1 

; ~ ~ ~ -

i'_ J __ " '___S-'.Z — I ••—- ~^- - - • 
G 

7 ~ 

t 

10 " 

11 ' 

n~ 
13 ~ 

14 '" 

18 ~ 

I B * 

17 ~ 

"I 
10 

J 0 ~ 

21 

n~ 
n" 
2 4 " 

n~ 
K~_ 

n ' 
7P 

29 
j o " 

3 1 ' 

32 

13 

34 

3S 

30 " 

37 

IS 

39 

40 

41 

42 

41 

44 

45 

46 

47 

41 

4* 
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PROPANIL USED/PRODUCED 

FINISH OOODS MFO 

DCA 
OOCB 
Sulfuric Acid 
Nitric Add 
Hydrogen 
Soda Ash 
Lime 
Plat/CarbCotB 
Caustic 50% 
Morpholine 

Propanil Tech 
FTech 
DCA 
P. Add 
P. Anhy 

3 # Bulk 
P. Tech 
Isoph 
Tenn SOO 
Annul 

4 # Bulk 
P. Tech 
Isoph 
M.O. 
Emul 

Stam Bulk 
P. Tech 
FTech 
IsoptVMIbk 
Isoph 
Emul 
Mlbk 

Stampede 
P. Tech 
Isoph 
TM-2 Emul 
PoiySoltf 
MCPA 

CEDAR WEST HELENA 
PROPANIL PRODUCTION AND USAGE 
AS OF 

Jan 
519,841 
600,146 
581.374 
279.540 

25,861 
6,550 

15,100 
348 

7.735 

801,280 

/ 
/ 694.324 
/ 289,339 

/ 5B,76B 
( 

70 

219,271 
901,200 

855.778 

184,261 

Dec-92 

Feb 
738.352 
787.054 
650,366 
326,892 

34,654 
17,100 
22,200 

466 

853,200 
64,720 

614,010 
269,677 

50,460 

205.758 
788,480 

4O,2B0 
811,032 

192,147 

Mar 
909,031 

1,022.717 
861,107 
443,917 

42.617 
11,850 
22,600 

427 
5.928 

1.546,430 
262.500 

1,034,640 
446,304 

63.302 

104.860 
435,300 

61,830 
320,915 

89,560 
159,128 
661.840 

616,630 

153,230 

24,915 
72.610 
44,330 
42.870 
10.550 
29.760 

Apr 
969,169 

1.095,168 
801,486 
467,295 

47,276 
13,000 
23.400 

237 

1.426.930 
13.500 

1,035.810 
410.310 

58.126 

134.460 
524.065 
105,290 
411,940 
120,000 
198,016 
768.110 

753,621 

187.729 

-2,313 

1 

May 
988,487 

1,178,122 
960,381 
506.179 

53,080 
24.050 
27,850 

280 
6,140 

1.643,890 

1,216.030 
491.604 
133,000 

124,003 
503,510 
108,662 
396,092 
115,585 
266.454 

1.159,480 

1,056,097 

251.246 

CC: i 
i 
i 
i 

Jun 
762,113 
893,152 
742,754 
389,097 

39,360 
15,50q 
22,500 

147 
21,712 

849.440 

645.531 
260.520 
108,108 
134.887 
420,280 
259.102 
382,256 
138,382 
53.016 

189.660 
34,260 

136,030 
33,110 
15,787 
63,620 

60,442 

13.550 

[) Hoppel 
SChriBUan 
RJohns 
n Fairchild 

Jul 
570,145 
578,884 
469,738 
238,550 

29,674 
14.650 
13,200 

100 
20,087 

605,000 

449,710 
186,942 
31,631 
19,517 
59,670 
34,770 
62.640 
18,770 

Aug 
456,103 
514.470 
440,537 
230,163 

17.417 
4,150 

13.250 
122 

4.928 

781,280 

585,600 
211,504 

44,828 
1,281 

16,770 

300 

QSatterfleld 
J Wagner 
8 Oberle 
J Walker 

Sep 
595,343 
708,770 
585,671 
312,189 

30,871 
10,850 
15,600 

113 
26,069 

717,290 

523,162 
230,240 

\ 42,280 
34,387 

108,370 
65,600 
03.232 
20,463 

' 

1 
1 

Oct 
616,423 
685,481 
567,319 
298,599 

30,141 
10,850 
17.000 

185 

504 
555.755 

411.3B0 
167.102 

32.440 
76,595 

239,730 
144,090 
217,878 

67,114 
33,939 

138.,'ik30 
26,200 

102,860 
30,620 

r Lodlce 
K Howard 
M Pocrass 

Nov 
355,935 
415,889 
322,414 
168,579 

15,377 
6,100 
9,350 

67 
eS,78S 

1,619 
262,840 

209,400 
105,651 
24,113 
17,083 
63.360 
31,060 
46.740 
15,731 
13,041 
56.720 

9,890 
45,070 
12,533 
39,468 

158,200 

-29.04D 
100,578 

35,455 
44,640 

Deo 
390,586 
450,139 
357,573 
189,311 

19,671 
14,800 
11.500 

78 
6,975 
1,787 

289,940 

198.930 
105.805 

7,111 
9,1 B5 

27,680 
13,930 
20,723 

7.382 

66.948 
282,270 

254,768 
1,137 

58,122 

=lleCopy 

Y-T-D / 
7.651,348 
9.019,772 
7,430,740 
3,852,320 

385,699 
150,350 
213.550 

2,570 
166,339 

3,910 
10,435,265 

340,720 
7,620,727 
3,175,088 

675.083 
292.895 
923,860 
549.472 
813.480 
277.142 
464.289 

1.848.875 
364,132 

1,413.707 
401.4QB 

1,170,830 
4.783.290 

40.280 
4.381.526 

101,718 
1.055.740 

44,640 
22,fln?' 
72.610 
44.330 
42.870 
10.650 
29,760 

' # or Q 

1.1488 
0.9464 
0.4907 
0.0491 
0.0101 
0.0272 
0.0003 
0.0212 
0.0005 

07549 
0.3145 
0.0669 

3.1542 
1.8760 
2.7773 
0.0462 

3.0817 
0.7843 
3.0449 
0.8646 

4.0854 
0.0344 
3.7422 
00869 
0.9017 
0.0093 

3.2125 
1.9613 
1.6967 
0.4668 
1.3167 

Std 

1.1850 
0.0900 
0.5050 
0.0500 
0.01" 
0.02. 
0.0008 
0.0150 

0.7500 
0.3600 
0.0800 

3.2000 
1.5200 
3.0800 
0.8600 

4.2000 
0.7000 
3.04 
0.60b. 

4.3000 

3.6460 
0.8990 

3.1270 
2.1130 
1.6000 
0.4500 
1.S100 

^ 
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Flaked Tech 
P. Tech 

Wham 
Wham-Rew 
FTech 
Moiwet D-42S 
Polyfon 0 
Qlyceilna 06% 
Alfonlc1412S 
Kelzan 
Veegum 

WhamDF 
FTech 
Other r/m 

60 DF 
FTech 
Other r/m 

Wham 80% 
FTech 
Othar r/m 

FINISH QOODS PKQ (Numbw ContalnerB) 
3if i20L 
3ii> 200L 
3 # 55 
4 # 35 
4 # 55 
Propanex 4 « 35 
Stam 35 
Whams 
Wham 30 
175 4x1 
175 2x2.5 
200 4x1 
2002x2.5 
20055 
Eater gls 
Wham OF 40# 
eODF35# 
60DF33.33# 
60WDQ35# 
Wham 80DF S0# 
Flaked Tech 25Kg 

2 

6,090 5,B33 

78 
2,113 
2,500 

1,839 

130.650 
105,089 

500 
-51 

1,754 

1.242 
6,020 

27,055 
27,055 

PROPANIL USED/PRODUCED 

148,500 309,000 253,500 148,600 58,255 
148,500 309.000 253.500 148.500 58,255 

1,241 

7,673 

1,404 

944,810 
944.810 1.0000 1.0000 

4.1500 
0.4B50 
0.0104 
0.2425 
0.3380 
0.0049 
0.0873 

OSOc 

0.6000 

130.850 
105.989 0.8100 0.8100 

102 
-10 

4.035 

6,303 

6,000 

1,042 
2.017 

4 

25.337 

1.557 

1.278 

638 

SOO 
89 

216 

, 

1,931 
-248 

230 

744 
233 

1,369 
BB 

687 
423 

720 
29 

213 

681 
152 

1,070 
56 

2,438 

30,160 
1,978 

750 
8,589 

2,610 
36,208 

868 
7,482 
2,113 
3,542 
2,017 

4 

1,711 2.160 317 6,027 

Page 2 
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PLANT OVERVIEW 

WEST HELENA PLANT - DECEMBER 1988 

1.0 Financial - Plant income for the month was $244M versus 
budget of <$121M>, which includes picking up $280M of accrued 
task force expense from Propanil. YTD income was $2158M versus 
budget of $1000M. Plant spending for the month was $4IBM versus 
YTD average of $414M. This reflects operation of three units with 
staffing for two and start up of two processes. 

2.0 Operations - 1. Propanil - production of Cedar 4 began with a 
change in formulation from the previously agreed all M.O. to 
80/20 M.O-/isophorone used for the 1988 season. The rental flaker 
was installed and started up and has operated veiry well. 2. ICIA 
- plant operated with no major problems. The contract was 
extended on a dally rate basis for the first quarter of 1989. 
3. MBC - this project for DuPont was started up after some pleuit 
medications. After a successful start the operation was slowed 
due to failure of one of the product dryers. 

3.0 Personnel - plans were completed for reduction of manpower to 
a two unit operation level. This will incur high overtime costs 
through December and at least the first quarter 1989 to cover the 
required three process operation requirements. The safety record 
continued to be good, ending the year with no lost time and only 
seven recordable accidents. The annual Christmas parties were a 
success with attendance by several Memphis office employees. 

4.0 Technical - 1. Engineering - major efforts were Grace capital 
review, Propanil flaker installation and start up, and MBC plant 
modification and start up. 2. Environmental - A. The RCRA 
closure plan as implemented under the consent order was accepted 
by ADPCE. We will operate as a generator only facility once our 
part B application is denied; B. A new double wall waste storage 
tank was oredered to comply with new regulations for 1989; and C. 
Most of the MBC waste water is being treated in the bio ponds. 
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CEDAR INTERNAL CORRESPONDENCE X 
DATE: 1/17/89 

TO: John Miles niOM: Russell Fairchi ld 

CC: SUBJECT: Monthly Operations Report : 
December, 1988 

1.0 I C I A 

Production Permethrin Cypermethr in PACL 

MTD 
YTD 

28,564 
1,296,514 

266,487 
1,848,690 

6,309 
146,853 

Permethrin was produced from 12/1 to 12/3. Cypermethr in was 
produced from 12/5 to 12/31. There was a qual i ty problem wi th 
batch K128180E. A drum of PEA instead of PBALD raw material 
was charged dur ing product ion . Disposit ion of th is material is 
being considered by ICIA at th is t ime. Most all parameters were 
out of spec. 

2.0 Propanil 

Production 

MTD 
YTD 

Raw M t r l . 

MTD 
YTD 
STD 

Tech-lbs 

432,480 
5,144,490 

Use - #/# -

DCA 

.855 

.759 
.76 

SREL-

Tech 

Acid 

.353 

.351 

.384 

0 
0 

-gal 4 lb-gal 

66,395 
635,551 

A n h y d . 

.051 

.055 

.073 

Flake-lbs for Wham 

126,357 
126,357 

Propanil product ion cont inued th rough the month. No qual i ty 
problems were experienced wi th an'y of the products in th is 
un i t . The f laker was instal led and some minor control problems 
were exper ienced. These problems have been ironed out and 
preparat ions are in process for the fu l l sized un i t . Estimated 
rate for the present f laker is now at 5500 # /day . 
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3.0 DuPont 

Production #MBC 

MTD 15,657 
YTD 15,657 

The MBC process began 12/15/88. The f i r s t six batches were 
in spec. Batches 7, 8, & 9 were out of spec, due to h igh 
chloride and low assay. The main problem encountered wi th 
these batches was the wash on the f i l te r be l t . In o rder to 
reach a maximum product ion ra te , operations sped up the 
f i l te r process. A standard speed of about 4 h r s . for f i l te r ing 
has been determined to g ive in spec p roduc t . Batches 7, 8 S 
9 were f i l te red in less than 3 hours . 

The daily product ion average for December was 1,819 Ibs. This 
includes 1 day down time du r ing the hol iday. Dryer DN601 on 
12/22 experienced 6 days down time due to bearings being 
changed out on the d r y e r ag i ta tor , l imit ing product ion wi th 
DN602. The overall average to date is 2,757 Ibs. and the 
dai ly rate Is 5,100 lbs. w i th both d rye rs in serv ice. 

4.0 Or-Cal - Sectagon 

MTD 0 
YTD 499.631 

No product ion th is month. 
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CEDAR INTERNAL CORRESPONDENCE 
DATE. J a n u a r y 1 9 , 1989 

TO: John Miles PROI* Charl ie Parker 

4 

CO: Account ing SUBJECT: Purchasing Recap for 
December, 1988 

1.0 Storeroom 
Beginn ing Inventory 299,645.03 
Issues B Adjustments 29,187.97 
Purchases £ Adjustments 39,818.16 
Ending Inven to ry 310,275.20 

2.0 Purchasing 
Propanil 
Began 4# product ion us ing 100% M.O. formulat ion. Changed to 
80/20 formulat ion on 12/8. Will rework 292 drums of flammable 
formula t ion. Will begin product ion o f STREL in January , when 
we r u n out of M.O. Began f lak ing Propanil Tech on 12/9 and 
shipped 3 T / L to Red Panther. WHAM is scheduled to s ta r t in 
mid January in Clarksdale. 

DuPont 
Product ion began 12/16/88. Had numerous mechanical problems. 
Raw materials were rece ived w i th l i t t le problems. 
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CEDAR INTERNAL CORRESPONDENCE 
DATE: January 16, 1989 

5 

TO: John Miles FROM; Tom Lodice 

CC: SUBJECT: December Engineering Report 

Grace Project 

A capital cost estimate for the project was prepared by Delta Process 
Management in order to ref lect the changes incorporated into the project 
since last March. The total capital cost was then estimated to be $3.8 
mi l l ion, a 411 increase over the March estimate. This cost increase was 
pr imar i ly due to addit ional process equipment and waste treatment 
faci l i t ies beyond the scope of the or ig ina l estimate. A meeting was held 
at the West Helena plant w i th Delta Process in order to review the PSiD's 
and remove all non-essential equipment in an attempt to conserve capi ta l . 
A second meeting was held at Delta Process Management on December 29 
in order to review the revised P t lD ' s and capital cost estimate in p r e 
parat ion for a review meeting wi th Grace on January 5th and 6 th . As 
a resul t of the " cos t - cu t t i ng " meetings, the capital cost was estimated 
to be $3,061,000, a 13% increase over the March estimate. A total of 
$180,000 was a resul t of addit ional d ist i l la t ion equipment added by Grace 
and much of the addit ional cost increase was a resul t of r i s ing stainless 
steel pr ices. 

DuPont MBC 

Construct ion work was completed in the Diphone uni t in preparat ion for 
the product ion of MBC for DuPont. The construct ion cost was estimated 
to be $50,000, however, i t ended up cost ing approximately $101,000, 
pr imar i ly due to scope changes by DuPont ($26,000) and repairs to the 
un i t resu l t ing from Diphone product ion C$22,000). 

Production was begun on December 16 and proceeded w i th relat ive ease 
un t i l the gear reducer on one o f the d rye rs b roke . Once the gear r e 
ducer was repai red, product ion cont inued for 4 days unt i l the d r ye r 
broke again as a resul t of agi tator bear ing fa i lures. Through the end 
of December, a total of 20,599 Ibs. of MBC were produced. 

Propanil 

Following verbal approval of the Flake CAR, the f laker was ordered from 
Sandvik . The approval drawings were submitted to Sandvik on December 
6 and a check request for the in i t ia l 30% payment was prepared at that time. 
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A del ivery date for the f laker has not been determined yet because 
Sandvik has not yet received the 30% payment. 

The rental f laker uni t was star ted up on December 8 and has performed 
extremely well wi th a daily product ion rate of approximately 5500 Ibs, 

The new DCA tank was received and instal led on December 19. Insulation 
work was star ted later that week and maintenance expects to get the tank 
into service by mid January. 

Other Projects 

The mechanical instal lat ion of the emergency power generator and bui ld ing 
was completed in December. The instrument department should begin to 
wire up the uni t next month. I t is ant ic ipated that the project wil l be 
complete in 60 days. 

A replacement double-walled wastewater tank has been ordered in order 
to comply wi th new EPA regulat ions which will go into effect on January 
19. The tank is expected to a r r i ve du r i ng the f i r s t week of February . 

Goals for January 

Begin Sectagon product ion . 
Achieve steady product ion in MBC un i t . 
Begin instal lat ion of new f laker system. 
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CEDAR I N T E R N A L CORRESPONDENCE /^ 
DATH: J a n u a r y 9 , 1989 ' 

TO: J . H . Miles FHOi* J .E . Porter 

CC: T . J . Lodice SUBJECT: Environmental Report 
G. Sat ter f ie ld December 1988 

A summary report of all waste shipped o f f -s i te in 1988 for disposal is 
at tached. The report includes NPDES discharges of t reated ef f luent 
and stormwater. 

Closure Plan/Consent Order 
Our Closure Plan as implemented was accepted by ADPC & E in December. 
This satisfies that port ion of the Consent Order . We must s t i l l maintain 
our fac i l i ty to meet Inter im Status Standards of a Treatment-Storage-
Disposal fac i l i ty unt i l ADPC&E denies our Part B appl icat ion. 

Accumulation Tank 
The tanks used for accumulation of waste from the ICIA un i t wi l l cease to 
be used on or about Jan 12. 1989 in compliance wi th the Federal Regulations. 
A double-wal led tank meeting requirements for accumulation of hazardous 
waste is due for instal lat ion the f i r s t week in February . 

Treatment System 
The MBC wastewater is being t reated in our biological treatment system. 
To date, i t appears to respond wel l . This wil l be evaluated on a week 
to week basis. DuPont has prov ided us wi th a suf f ic ient number o f 
rai lcars to handle the stream should we become overloaded. The two 
cr i t ica l items are chloride and organic loading. Chloride has been d i lu ted 
wi th the wet weather and a problem wi th the cooling towers losing water, 
but wi th Propanil runn ing the organic loading may lead to problems. 
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jStimmafy Report Waste Disposal -1988 i 
•• 

; •January 10.1989 
J.E. Porter 

January 
February 

March 
April 
May 

1 June 
July 

1 Auqust 
September 

October 
November 
December 

j Totals 

iOutt9ll001 
i stormwater 

Gallons 
0 
0 

100.000 
280.000 
140.000 

0 
0 

i 0 
0 

i 0 
140.000 

0 

660.000 
: 

:Outfall002 i 
Final 

Gallons 
; 1.204,464 

799.514! 
= 1.050,308; 

512,136; 
1.294,096;: 
1.077.97B:; 

323,164= 
1.142.512: 
1.757,936; 
1.267.380;: 

810.888^ 
830.148; 

12.070.522:: 

Permethrin Unit 

Pounds 
3,298.100. 
1.273,380. 
1.675,200; 
1.240.380; 
1.564,740: 
1.252,000= 
1,831.100! 

0 
1.460,200: 

632.220! 
2,566,100; 

370.000: 

17.163.420 

Gallons i 
372,028; 
141.761: 
186,848! 
137.305; 
172.698!: 
138.351;. 
203.320!= 

o;; 
161,995;: 
69.842!=: 

283,301!' 
41.111:; 

1.908.560;; 

Cypermethrin Unit 

Pounds = 
416.580: 

1.716.520i 
1,976,800= 
Z I 04.620: 
1.003,920: 

781.720= 
9Z000: 

1.646.700; 
567.100; 

1.516-200! 
561.300: 

2.186.200= 

14.571.660i 

1 

Gallons ; 
46,567: 

193^28: 
221,119i 
233.183; 
111,665; 
85.816; 
10.110! 

184.316: 
62,095; j | 

168.472! 
61.9071 

243.139! 1 

1.621.617: 

January 
1 February 
1 March 

Apnl 

i Diphone Unit 

Pounds 
: 

716.920 
932.600 

May 
1 June 
1 >iuiy 

August 
September 

October 
November 
December 

Totals 

569,620 
571,080 

79,860 

2.870.080 

rf 

Gallons 

84.363:, 

Phillips C«>3 
! 

Pounds 
; 

:• 
DO 

1 • 

Gallons ;; 

Phillips MES 

Pounds ! 

1 

;Other 

Gallons 
iDNOC 5740# 

107,72V i ^ . 1 

62.440: 
64,303; 

9.335; 

328.2221: 

189.160: 
93.520^ 
86.140! 

368.820= 

20,849: = 
10.523L 
10,083;; 

• J 

;• 

41.455:. 

953.180; 

953.160: 

:SC1Btms 
; i8 Drums Hazardous 
• Waste . 

98.129; 
! . [ 

98.129= 1 

AB0000078981/10 

http://14.571.660i


^ 

CEOAR INTERNAL CORRESPONDENCE 
DATE: 1 / 1 2 / 8 9 

TO: John Miles FROM: Joe Forthman 

CC: SUBJECT: Monthly Report for December 
1988 

#51 Overhead 

Made repai rs to the plant 's air pumps, and made hook ups necessary 
to clean reactors in the P-10 un i t . Repaired eye wash, outside of 
30% caustic tank wal l . Made repairs to the f ron t breakroom f loor . 
Made repairs to the #1 & #2 drum snatchers. Made checks on plant 
ro l l ing equipment. Did rout ine maintenance and completed 6 o rders . 

#22 Eff luent 

Removed both r i ve r pumps and cleaned out debre that was stopping 
up suction l ines. 

#54 Propanil 

Cleaned out bottom stage, pu t new vanes i n , put new gasket in the 
exhaust line and repaired the oiler on R-1 Vac. pump. Welded up 
a leak in the DCA charge line to the u n i t . Cleaned top and bottom 
stages and replaced the vanes in R-3 vac. pump. Replaced the 
Dan Foss water control valve on R-1 vac. pump. Welded up a leak 
in the line from the bottom of R-2 column to the reactor. Made 
repairs to the Isophorone line and put devcon on a hole in the good 
acid pot . Replaced a section of 2" pipe on the R-1 header. Did 
rout ine maintenance and completed 26 work o rders . 

#89 DuPont 

Instal led the gate and i r is valves on the bottom of DN601. Added 
packing to both d ryers and made ready for s t a r t - up of DuPont. 
remodified the scraper at the end of the f i l te r bel t . Made repairs 
to PN103 A and B. Instal led rota meters in the f i l te r wash line and 
in the pond line from TB103. Replaced the shear pin in DN601 and 
inspected the inside for obs t ruc t ions . Made repairs to the P.H. loop. 
Did rout ine maintenance, and completed 58 work o rders . 
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#90 Permethrin 

Made repairs to the R-3 vacumn jets and f lushed salt from the flow 
line to the top of the scrubber column. Put blades back on R-1 
agitator and d r i l l ed hole in key way to secure the blades and hub 
to the shaf t . Traced and insulated the 50% caustic meter. Bui l t 
and instal led a new wooden door on the west end of the hot house. 
Replaced R-7 vac. pump exhaust check valve and exhaust b lock. 
Boarded up 3 t rucks for shipments. Did rout ine maintenance, 
and completed 31 work o rde rs . 
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CEDAR INTERNAL CORRESPONDENCE 
DATE: January 17, 1989 

TO: John Miles FROM: Greg Sat ter f ie ld 

CC; SUBJECT: Laboratory Monthly Report 
for December, 1988 

ICI 

Dur ing December there were both cype rmeth r in and permethr in technicals 
produced fo r ICI Americas. There were 28 batches o f " K " cypermethr in 
produced w i th an average p u r i t y o f 92.0%. There was one " N " batch 
produced w i th a p u r i t y of 93.3%. There was 1 batch out of speci f icat ion 
which is not sui table for rework or reb lend ing . The material was 38.3% 
p u r i t y cype rme th r i n . The permethr in produced consisted of 3 batches 
which had an average p u r i t y of 92.9%. There was one batch produced 
w i th a 3.0% PEA and th is material has been reb lended. 

Propanil 

Dur ing December there were 35 batches of Propani l Tech produced w i th 
an average assay of 97.4% 3,4 Propani l . There were 13 batches f l aked , 
21 batches formulated into 4 I b . Propanil and 1 batch of Stam. The 
4 Ib . Proapnil produced averaged 3.99 lb /ga l lon Propanil w i th an 
average assay of 45.3%. 

DuPont 

Dur ing December, product ion began o f MBC for DuPont. There were 
9 batches produced w i th an average assay o f 98.3% ac t ive . Three o f 
the 9 batches were o f f -spec , due to a va r ie t y o f mechanical problems. 
The Nad % was h igh due to f i l t e r bel t problems and there was a 
propor t ionate decrease in the MBC assay due to f i l t ra te contaminat ion. 

Environmental 

Dur ing December there were 830,148 gallons o f t reated water d ischarged 
to the Mississippi per our permit parameters. 

Safety 

There were no accidents, near misses or safety violat ions repor ted d u r i n g 
December. 
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Objectives fo r January 

1 . Sectagon s t a r t - u p 
2. MBC process improvement 
3. Hazardous drum assessments 
4. Ziram process parameter 
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CEDAR INTERNAL CORRESPONDENCE 

DATE January 9, 1989 

TO: John Miles ™°M' Janice Spakes 

cc: SUBJECT: December Personnel Report 

Sta f f ing 

With the recal l of two packaging employees, s ta f f ing was at 73 for yea r -end . 
However, the two recalled employees wil l be classif ied as seasonal employees 
and one employee (maid) i s ' p a r t - t i m e , leaving permanent fu l l time s ta f f ing 
at 70. 

Several fac tors , namely, product ion work load, two operators on STD and 
heavy vacation schedule, created unders ta f f ing problems in December. This 
was a con t r i bu t i ng factor to h igh overt ime cost for the month. 

With ICl ex tending product ion th rough March and plans to reduce permanent 
s ta f f ing more in January , the unders ta f f ing si tuat ion wil l cont inue for 
several months. 

Accord ing to present schedule for last hal f of year , the unders ta f f ing is a 
temporary problem and workload wi l l be covered w i th present s ta f f ing which 
wi l l requ i re some over t ime, especially in Product ion. 

Overt ime 

Overt ime was up to 19% for December. Several factors con t r ibu ted to th is 
h igh overt ime-

1) Holiday & vacation coverage 
2) Unders ta f f ing in product ion for three un i t product ion by 3 operators. 

(Two operators on shor t - te rm d isab i l i t y , and shor t 1 operator on 
s ta f f ing for three u n i t s ) . 

3] Maintenance and product ion departments also had h igh overt ime for 
DuPont and Flaked Propanil s t a r t - u p s . 

4) Standard overt ime for s i x th -day & shower time increased with 
increase in product ion schedule. 

Standard overt ime was at 10.8% for shower t ime, s i x t h day, safety meetings 
and holiday & vacation coverage. 

Other overt ime was 8.2%. S ta r t -up for DuPont and Flaked Propanil and 
hav ing three uni ts r u n n i n g accounted for 6.7% o f t h i s . 
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With s ta r t -ups complete and holiday and vacation schedule l i gh t , February 
should be lower but overt ime wil l be necessary to meet product ion schedule 
w i th present s ta f f i ng . 

Insurance 

Insurance claims for December totaled$17694.2QWe wi l l also need to accrue 
another $30,000 for year end claims to cover outstanding claims in process. 

General 

Employee Christmas Party was b ig success. Several guest from our Memphis 
off ice added to the holiday celebrat ion. 

With new year beg inn ing , I wi l l concentrate on set t ing up new files and 
records in January. 
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ACTUAL 

PERSONNEL REPORT 

WEST HELENA 

STAFFING 

NH^ HIRES 

December 1988 \5 

PRIOR MONTH'S 

OFFICIAL/MANAGERS 

Administration 

Plant Supervisors 

Department Heads 

Sub Total 

PROFESSIONALS 

Chemists 

Engineers 

Other 

Accountants 

Sub Total 

TECHNICIANS 

Lab 

Other 

Sub Total 

OFFICE/CLERICAL 

Secretaries 

Clerks 

Other 

Sub Total 

SKILLED 

Mechanics 

Other 

Sub Total 

OPERATION 

Operators 

Other 

Sub Total 

STAFFING 

1 

10 

3 

14 

1 

4 

1 

0 

6 

7 

0 

7 

2 

2 

0 

4 

12 

14 

26 

7 

4 

11 

ACTUAL STAFFING 

1 

10 

3 

14 

1 

4 

1 

0 

6 

7 

0 

7 

2 

2 

0 

4 

12 

14 

26 

7 

2 

9 

TERMINATIONS TOTAL 
THIS MONTH MINORITY 
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UNSKILLED 

Labor (Maid) 

Other 

Sub Total 

SERVICE 

Other 

Guards 

Sub Total 

SALES 

Sub Total 

TOTAL 

ACTUAL 
STAFFING 

1 

0 

1 

(Part Ti 

4 

0 

4 

0 

0 

*73 

PERSONNEL REPORT 

WEST HELENA 

STAFFING 

NEW HIRES 
THIS 

me) 

MONTH 

0 

0 

0 

0 

0 

0 

0 

0 

*2 

PRIOR MONTH' 
ACTUAL 

S 
STAFFING 

1 

0 

1 

4 

0 

4 

0 

0 

71 

-

-

December 1988 

TERMINATIONS 
THIS MONTH 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( ^ 

TOTAL 
MINORITY 

1 

0 

1 

2 

0 

2 

0 

0 

14 

^Staffing Includes 2 seasonal 
packaging employees 

Man Hours Worked 

(seasonal) 

SAFETY 

CURRENT 
MONTH 

Hourly _ 

Salary 

Total First Aid Cases Non-Recordable 

*Total First Aid Cases Recordable 

*Total Cases (Lost Time) 

Work Days Lost 

Severity Rate 

Frequency Rate 

7,824 

2,837 

Incident Rate 

LAST 
MONTH 

6,805 

3,074 

1988 YEAR 
TO DATE 

110,133 

40,598 

12 

7 

0 

0 

0 

0 

9.3 

*Explantlon necessary as to why the incident took place and steps taken to 
prevent a reoturrance. (Attached) 

GENERAL 

New Hires Lay-offs 

Terminations Tiunaover Rate 
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SUMMARY, 

VERTAC CONSOLIDATED 
DIVISION; _WEST HELENA PLANT 
OCCUPATIONAL INJURIES & ILLNESSES 

DCCUPATIONAL INJURIES 
> ILLNESSES (RECORDABLE) 

CURRENT MONTH (i) 

:ARRY OVER PRIOR MONTH (2) 

TOTAL FOR MONTH 

TOTAL YEAR TO DATE 

NUMBER OF 
CASES 

0 

0 

0 

7 

NUMBER 
DAYS LOST 

0 

0 

0 

0 

MANHOURS 
WORKED 

10,661 

0 

10,661 

150,731 

FREQUENCY 
RATE 

0 

0 

0 

0 

SEVERITY 
RATE 

0 

0 

0 

0 

INCIDENT 
RATE 

0 

0 

0 

9.3% 

FREQUENCY RATEI ff QF LPST J i m CASES X ZQO.QQO 
MANHOURS WORKED 

SEVERITY RATEI ii OF WORK DAYS I n.sT x ?nn.ooo 
MANHOURS WORKED 

INCIDENT RATEI « OF ALL RECORDABLE CASES X 200.OOP 
MANHOURS WORKED 

:URRENT MONTH ( D -

•AST NAME 

RECORDABLE INJURIES & ILI NESSES 

DATE OF INJURY NATURE OF INJURY CAUSE OF INJURY ACTION TO PREVENT 
DATE RETURNE 
TO WORK 

NO RECORDABLES IN DECEMUERI! 

:ARRY OVER FROM PRIOR MONTHS (2) - RECORDABLE INJURIES & ILLNESSES 

LAST NAME DATE OF INJURY NATURE OF INJURY DATE RETURN 
TO WORK 

COMMENTS 
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CEDAR CHEMICAL CORPORATION 
24ch HOOT • 5(00 PoplM Avenue • Memphij. TN 38137 • 901-68S-534I1 

12 

REPLY TO. P. 0 . BOX 2749 
WEST HELENA. AR 72390 
(SOU STl.JTOl 

PERSONNEL DFPARTMENT - MONTHLY REPORT 

CATEGORYi HIRES 

NAME HIRED CODE JOB STATUS 
EEO-l 
CATEGORY 

Mitchel l , Rafe 

Gray, Lar ry 

12/27/88 

12/28/88 

BM Shipper Hourly 

MM Shipper 1 Hourly 

Operat ions/Other 

Operations /Other 

Note: These two employees were recalled as "Seasonal Employees" for Propanil Packaging 
and wi l l not be considered permanent s ta f f i ng . 
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cr PLANT West Helena Plant December 1988 

DAILY lOG 

ACCIDENT - ILLNESS CASES 

DATE 

' ^ y ? / 88 

-

M m 

TIME 

12:45 p 

, M 

EMPLOYEE'S NAME 

n David White 

M M • • 

bMHLUVLb 
NUMBER 

aa M 

DEPT. 

Maint. 

M 

TYPE DF INJURY 

Phenol Burn 
(minor) on R. h ip . 

M • • • • 

TREATMENT 

First A i r 
on the job . 

TYPF OF R 
SPI 

- - I-

OSHA 

. 

FPHRT 
NONE 

X 

• n 

SUPV/NURSE •• 
INITIALS 

RR 

^ ^ 
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* V J NS+anAard 

UEt 

/p?-f^ 

'^•ll-^li 

W8^ 

'Ĵ rSS-̂ t 

i M 

SHOWER 
TIME 

56.5 

U . 4 

1013 

(P5 .D 

•a 

f l ) 
smo.a 

6TH DAY 

m . 0 

^r?.0 

^ .n 

g.o 

i ^ ) 
/J?P.O 

• 
MONTHLY OVERTIME REPORT 

MONTH. f l ^ .Omt \PyL <P9 

•= '̂B.A'̂ ^ lo-n ( ^ O i h ^ ^ -

SAFETY 

/"cO 

0^) 
L.D 

S I C K . 
COVERAGE 

<i..^ 

yj).o 

io.o 

<^^) 
//(n.3 

PERS. REA 
COVERAGE COVERAGE 

l lo.O 

SS.£ 

A^,d 

^ 7 . 5 ^ 

( ^ ) 
ino 
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CEDAR I N T E R N A L CORRESPONDENCE 

TO. John Miles 

CC: 

DATE: January 16, 1989 

FROM: B. Schaffhauser •' 

:n 

SUBJECT: Monthly Report for 
December 1988 

On December 9 th , there was a process and Material Safety Data sheet 
meeting for operators for the MBC process. 

Because of holidays and vacation the safety committee meeting for 
December was hold on January 10th. 

The safety topic for December was a d rug video ent i t led "Dick and 
Jane", also included in the safety meetings was the repor t ing of 
Hazardous Chemical Releases. 

There was one Fi rs t A id for the month of December. 

The safety meetings for January wil l be Scott A i r Pak T r a i n i n g . 

I 
I 
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DATE 12>^1/BB 

CEMR - WEST HELENA 

< ACTUAL 
$ AMOUNT 

745,088.37 
8,825.00 

2,423.60 

733,839.77 

327,350.14 
124,608.78-
756,352.68 

1,204,115.95 
286,205.58 
175,991.48 

2 ,015,495. lo 
l l , 4 2 9 . 4 0 

35,679.23 
55,239.77 

279,500.00-

434,760.35 

299,079.42 

40.14 % 
55,508.08 

243,571.34 

-ClMStHI-HDlflH 
> < BUDGETED -

$ AMOUNT 

265,837.00 

1,675.00 

264,162.00 

53,881.00-

85,239,00 
182,935,00 

59,000,00 
47,369.00 
14,500.00 

335,162,00 

71,000,00-

26.71-X 
50,300.00 

121,300.00-

CEDAR CHEMTrAL CWFURATTHN 

,£lflSI-liiCQaE_STaiEtOI_ 

- - ) 

SALES 
LEB8-FPEtC3HT OUT 
LEB6-C0KM1SSI0NS 
LESS WAPEWIUGE PENT 

MET ?)ALE^ 

COST OF GOOTO SOI.D 
COST OF SALES 8 STD 
MFCVARTAKCE 
RAW WAlbWIAI.R USm 
FINISH noons URED 
DIRECT COST 
FIXED CaST 
T.6.F. (? STD 
R./M PRICF WtRTWJCE 
TOLLINfi COST 
PftDIrtJCT r-flMFlAINT 
PLANT nVCRHEAD 
PLANT ADMINIGTftATT'JE 
TAa< FORCE EXP 
OTHER 

TOTAL C.O.C.S. 

GROSS MARGIN 

GROSS MARG'TN PFRCFNTAGE 
DEPRECIATION 

MET INCOME aUHS) 

• 

PAGE 1 

INST20 

YEAR-TO-DATE 
( - ACTUAL -

S AMOUNT 

16,99-^,524,39 
129,271.91 

143,066,56 

16,724,185,92 

11,906,633,57 
1,615,797.17-
8,365,708,66 

13,96-3,397,72 
2,505,962,22 
n,506,103,35 

24,606,626,44-
29.f.,006,90-

928,172,36 
567,972,17 
421,841,97-

38,00 

13,803,715.57 

2,920,470.75 

17,1B X 
762,280,69 

2,158,189,66 

- - ) < BUDGETED - - -> 
$ AMOUHT 

16,835,047.00 
125,692,00 

6,400,00 
147,735.00 

16,555,220,00 

11,404,354,00 
1,453,079.00-
9,538,394,00 

12,298,550,00 
2,275,939,00 
2,615,008,00 

22,900,/29.00-
394,825,00-

901,759,00 
577,391.00 
107,213,00 

38,00 

14,970,013.00 

1,585,207,00 

9,42 X 
580,3R-^.00 

1,004,824,00 

"3(73,cec iZ-s 

ay^iS 

l-Z-e 1 

\JtAR. LtoL. 

o«0 

V 
V 
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DATE 12AS1/88 
CEDAR - WEST HELENA EEQEiiE^^L[:P!ieBfiJ!£2N_IUC2tEj;i6IQOI PAGE INST19 

JIUBBEtfEJJDtnU-
ACTUAL > <-

% AMOUNT PER UNIT 
BUDGETED > 

i AMOUNT PER UNIT 

1,805.70 
534,117.73 

17,036.07 
42,860.59 

627,096.00-
7,289.40 
9,633.39 

185,000.00-

199,353.12-

199,353,12 

X 
20,891.17 

178,461.95 

27,000.00 

14,500,00 

41,500,00 

41,500,00-

% 
22,000,00 

63,500,00-

UNITS IN LBS 

SALES 
LESS-FREIGHT OUT 

NET SALES 

COST OF GflODS Sffl.D 
COST OF SALES C STD 
HFG,UARIANCE 
RAW MATERIALS USED 
DIRECT COST 
FIXED COST 
T.S.F. e STD 
R/M PRICE VARIANCE 
PLANT OVERHEAD 
PLANT ADMTNISTRATIUF. 
TASK FORCE EXP 

TOTAL CO.G.S, 

GROSS MARGIN 

GROSS MARGIN F-ERCENTAGE 
DEPRECIATION 

NET INCHMC (LOSS) 

< ACTUAL 
i AMOUNT F'E 

1,296,660 

2,253,246,00 

2,253,246.00 

1,880,157,00 
634,834,60 

5,913,436,21 
212,536,43 
419,101,38 

7,459,510,50-
194,611,05-
192,835,91 
83,726.11 
52,000,00 

1,734,506.09 

518,739,91 

23,02 % 
145,095,45 

373,644.46 

:R UNIT $ AMOUNT PER 

1,74 

1.74 

1.45 
.49 

4.56 
.16 
.32 

5.75-
'.15-
.15 
.06 
,04 

1.34 

,40 

.11 

,29 

882,300 

1,411,200.00 

1,411,200.00 

1,279,335.00 
634,539.00 

6,267,111.00 
166,398,00 
342,993.00 

7,787,909,00-
264,389,00-
231,864.00 
25,895,00 
251,584.00 

1,147,421.00 

263,779.00 

18.69 X 
196,046.00 

67,733.00 

> 
; UNIT 

1.60 

1.60 

1,45 
,72 

7,10 
.19 
.39 

8,83-
,30-
,26 
,03 
,29 

1,30 

.30 

.22 

,08 
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DATE 1 2 / 3 1 / 8 8 

CEOAR - UEST HELENA 

CELPR CHEMICAL CORPDRATION 

aSKED-IECB PBQl!UCI_IMCQi£-SI6IEHEWI 

PAGE 

INST19 

.CUEBEhl-tffltmi-
ACTUAL - - •̂> < BUDGETED ) 

$ AMOUNT PER UNIT $ AMOUNT F-ER UNIT 

36,641.60-
186,151.00 
37,574,06 
5,553,85 

195,853,35-
1,783.96 

1,432,08-

1,432.08 

1,432.08 

UNITS IN LBS 

SALES 

NET SALES 

COST OF GOODS SOLD 
MFG.VARIANCE 
FINISH GOODS USED 
DIRECT COST 
FIXED COST 
T.S.f. 0 STD 
PLANT OVERHEAD 

TOTAL C,O.G,S, 

GROSS MARGIN 

C+tOBS MARGIN PERCCNTAGE 

NET INCOME (LOHS) 

JfEMtlltDfflE. 
ACTUAL > <• 

$ AMOUNT PER UNIT 
BUDGETED > 

$ AMOUNT PER UNIT 

36,641,60-
186,151.00 
54,861,83 
5,553,85 

195,853,35-
1,783,96 

15,855,69 

15,855,69-

15,855.69-

^ 
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DATE 1 2 / 3 1 / 8 8 

CEDAR - UEST HELENA 

CEDAR CHEMICAL CORPORATION 

EBQEfltJIL-ELEKD .fBQDUCI-INCQtiL.SI6IEBElf[ 

PAGE 

INST19 

i (WOUNT 
• A C T O S T ^ ^ ^ r "BUBGETEC - ~ - - ) 

PER UNIT $ AMOUNT PER UNIT 
( • 

.YEflB-IQiME. 

22,32 

22,32 

22,32-

22.32-

IWITS IN LBS 

ACTUAL ) (-
$ AMOUNT PER UNIT 

35,640 

BUDGETED > 
$ AHOIB^T PER UNIT 

155,640 

SALES 
LESS-FREIOHT OUT 
LESS-COMMISSIDKS 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES (» STD 
MFG.VARIANCE 
RAM MATERIALS IJSETi 
FINISH W m USED 
DIRECT CUST 
FIXED COST 
T.S.F. 8 STD 
PLANT AHMINISTRATIVE 

TOTAL C,0,G,8, 

GfflSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME <LOSS) 

44,550,00 
9,048,61 

35,501.39 

39,560,40 
19,198.32-
47,796.10 
165,053.50 
12,236.23 
l,3.i7.72 

244,205,55-
145,27 

2,755,35 

32,746,04 

73,50 X 

32,746.04 

1,25 
,25 

1,00 

1,11 
,54-

1,34 
4,63 
,34 
,04 

6,85-

,08 

.92 

,92 

207,750,00 
16,714.00 

191,036.00 

179,961,00 
28,798,00-
72,996,00 
255,054,00 
18,913.00 
2,066.00 

377,406.00-
22,320.00 

145,106.00 

45,930,00 

22,11 X 

45,930.00 

1,33 
.11 

1,23 

1,16 
,19-
,47 

1,64 
.12 
.01 

2.42-
.14 

.93 

,30 

,30 

u 
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DATE 12/31/88 

CEDAR - UEST HELENA 

CEDAR CHEMIO^l CORT-ORATION 

ffiQE6aiL_2J EBQRLiCI_IHCQME_£IfiIDlQlI 

PAGE 

IN8T19 

-CUBEEUUlQtmi-
< ACTUAL. - - -> <- - - - - BUDGETED - - -> 

$ AMOUNT PER UNIT i AHOUNT F-ER UNIT 

77,886 

274,859.50 
8,819.55 

1,615.60 

264,424.35 

283,766.14 
1,040.97 

22,052.88-
41,745.50-

721.63 
2,689.43 

44,073.20 

20,531.35 

289,024.34 

24,599,99-

8.95-X 

24,599.99-

7.25 
,23 

,04 

6,98 

7.49 
.03 
•58-

1.10-
.02 
.07 

1.16 

.54 

7.63 

.65-

,65-

UNITS IN GAl. 

SALES 
LESS-FREIGHT OUT 
LESS-COMMTSSTONS 
LESS UARI1HCH.IEF. RI7NT 

NET SALES 

COST OF GOODS SOt.D 
COST OF SALES 0 STD 
MFG.VARIANCE 
RAW MATERIALS USED 
FINISH GOODS I.ISED 
DIRECT COST 
FIXED COST 
T . S . F . 1? STD 
R/M PRTCE VARIANCF' 
PLANT ADMINISTRATIVE 
OTHER 

TOTAL C , 0 , G , S , 

GROSS MARGIN 

GROSS MARRIM PFKiCENTAGE 

NET INCOME (LOSS) 

< ACTUAL 
YEfiBTlO-DATE 

$ WIOUNT PER UNIT 

224,955 

1 , 6 7 9 , 1 8 1 , 6 1 
2 1 , 0 4 0 , 4 5 

3,154,40 

1,654,986,76 

1,684,905.46 
13ft,426,40-
434,605,27 

2,548,473.29 
142,822.61 
30,449,68 

3,149,439.49-
13,044.25 
85,994.87 

1,6,52,429.54 

2,557,22 

,15 X 

2,557.22 

7,46 
,09 

,01 

7,36 

7,49 
,62-

1,93 
11.33 

,63 
,14 

14,00-
,06 
,38 

7,35 

,01 

.01 

< - BUDGETED ) 
S W10UNT F-ER UNIT 

152,533 

1,160,609,00 
8,629.00 
6,400.00 
1,292.00 

1,144,288,00 

1,142,472,00 
101,172,00-
171,916,00 

1,346,503.00 
108,726.00 
20,882,00 

1,493,728.00-
5,091.00-

44,940.00 

1,235,448,00 

91,160,00-

7,85-X 

91,160,00-

7,61 
,06 
,04 
,01 

7.50 

7.49 
.66-

1,13 
8,83 

,71 
,14 

9,79-
,03-
,29 

8,10 

,60-

,60-

^ 
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DATE 12/31/88 

CEWR - VEST l€LENA 

^CUBSENT MONTH 
< ACTUAL ) < BUDtJETED • 

i AMOUNT F-ER UNIT $ AMOUNT PER 

4,375 

95,290*93 
5.45 

95,285.48 

42,000.00 
56,360.29 

215,638,39 
1,059,710.45 

34,563.50 
2,390.91 

1,236,618.95-
4,140.00 
7,118.00 

185,302.59 

90 ,017 .11 -

94.47-X 

90 ,017 .11 -

21.78 

21.78 

9.60 
12.88 
49.29 

242.22 
7.90 

.55 
282.66-

.95 
1.63 

42.35 

20 .58-

X 

20.58-

CEDAR CHEMICAL COR.PORATION 

PRCEfi«lL_fJ PRODUCT INCOME STATEHEKI 

> 
UNIT 

UNITS IN GAL 

SALES 
LESS-FREIGHT OUT 
LESS WAREHOUSE RENT 

NET SALES 

COST OF GHODS SOLD 
COST OF SALES 1? STD 
MFG.VARIANCE 
RAU MATERIALS I.ISED 
FINISH GlftlDS USD) 
DIRECT COST 
FIXED COST 
T.S.F, e STD 
P/M PRICE VARIANCE 
FLWIT ADMINISTRATIVE 
OTt€R 

TOTAL C.O.G.S, 

GROSS MARGIN 

GROSS MARGIN PERCENTAGF 

NET INCOME <l OSS> 

PAGE 4 

YEABJO-DAIE . 
< ACTUAL > 1 

$ AMOUNT F-ER UNIT 

471,546 

5,232,022.83 
78,215.15 

127,9/MO 

5,025,830.50 

4,483,977.51 
306,417.29-

1,095,210,34 
5,462,568,85 

170,887,59 
18,870,02 

6,5"/5,000,76-
136,503,49-
137,635,22 

38,00 

4,351,265.99 

674,564.59 

12.89 X 

674.564.59 

11.10 
.17 
,27 

10.66 

9,51 
,65-

2,32 
11,58 

,36 
.04 

13.94-
.29-
.29 

9.23 

1.43 

1.43 

INST19 

( BUDGETED > 
$ AMOUNT FER UNIT 

503,217 

5,691,106.00 
72,708.00 

129,160.00 

5,489,238,00 

4,818,933,00 
370,616,00-

1,061,055,00 
5,095,843,00 

154,737,00 
21,097,00 

6,316,117.00-
145,921.00-
158,084,00 

38,00 

4,477,133.00 

1,012,105,00 

17,78 X 

1,012,105,00 

11,31 
,14 
,26 

10,91 

9,58 
,74-

2,11 
10,13 

,31 
,04 

12.55' 
.29-
.31 

8.90 

2.01 

2,01 

p. 
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DATE 1 2 / 3 1 / 8 8 

CEDAR - WEST HELENA 

CEDAR CHEMICAL. CORf-ORATTON 

SIMI EEQl!UCI_IliCQtiE_SI6IEBEMI 

PAGE 

INST19 

-CUBGEt i I . t i [MU. 
< ACTUAL > 

$ AMOUNT PER UNIT 
BUDGETED > 

$ AMOUNT PER LiNIT 

176.99 

176.99 

176,99-

176,99-

UNITS IN GAl. 

SALES 
LESB-FRF.IGHT OUT 

NET SALES 

COST OF GOODS SOLD 
COST OF SALES 6 STD 
MFG,VARIANCE 
RAW MAIERIALS USED 
FINISH GOODS USED 
DIRECT COST 
FIXED COST 
T,8.F, 1? STD 
R/M F-RICE VARIANCE 
PLANT ADMINISTRATIVE 

TOTAL n,0,G.S, 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME <10SS> 

YEAR-TOrDATE 
< ACTUAL > 

\ AMOUNT PER IWIT 

306,250 

2,886,981,62 

2,886,981,62 

2,930,812,50 
361,609,74-
853,955.89 

4,631,654,85 
145,891,75 
11,868.80 

5,648,151.25-
8,962.80 
70,763.21 

2,644,148.81 

242,832.81 

8.41 X 

242,832.81 

9.43 

9.43 

9.57 
1.18-
2.79 
15.12 

.48 

.04 
18,44-

,03 
,23 

8,63 

,79 

,79 

< BUDGETED > 
i AMOUNT PER UNIT 

306,250 

2,604,126.00 

2,604,126,00 

2,930,813,00 
249,417,00-
853,956,00 

4,631,654,00 
145,892,00 
11,689.00 

5.648,152.00-
9,964.00 

57,631.00 

2,743,030,00 

138,904.00-

5.33-X 

138,904.00-

8,50 

8,50 

9,57 
,81-

2,79 
15,12 

.48 

.04 
18.44-

.03 

.19 

8.96 

.45-

.45-

^ 
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DATE 1 2 / 3 1 / 8 8 

CEDAR - UEST HELENA 

CEDAR CHEMICAL CORPORATION 

EUlQJiQtE tEQI!UCl_lMCQHE_SIM:EBEtJI 

PAGE 

INST19 

CURRENT HONTH 
< ACTUAL > <-

$ AMOUNT PER UNIT 

180 

4,786*60 

372.00 

4,414.60 

1,584*00 
81,698.81-

94,500.00-

174,614,81-

179,029.41 

740.22 X 

179,029.41 

26.59 

2.07 

24.53 

8.80 
453.88-

525.00-

970.08-

994.61 

994.61 

BUDGFTED ) 
$ AMOUNT F-ER UNIT 

700.00 

700.00-

700.00-

X 
2,300.00 

3,000.00-

' < • 

UNITS IN GALS 

SALES 
LESS-FREIGHT OUT 
LESS WAREHllUSE PO^T 

NET SALES 

COST OF GOODS SOIJB 
COST OF SALES e STD 
MFG.VARIANCE 
FINISH COOTO USED 
DIRECT COST 
T.S.F. 0 STD 
R/M PRICE VARIANCE 
PRODUCT COMPLAINT 
TASK FORCE FXF' 
OTHER 

TOTAL C.O.CS* 

GROSS MARGIN 

GROSS *!AFfi'i,N PERCENTAGE 
DEF'RECTf.TTON 

NET INCOME <I.0S8> 

5fEAB=I0-DATE 
ACTUAL ) (-

$ AMOlWT F-ER UNIT 

65,556 

858,067.32 
16,611.82 
6,989.32 

8-34,466.18 

578,871.36 
81,698.81-

689,155,73 
247,994,59 
939,840.19-

473,841,97-

20,640-71 

813,825,47 

94,84 X 
163,311,66 

650,513,81 

13,09 
,25 
,11 

12.73 

8,83 
1,25-

10,51 
3,78 

14.34-

7,23-

,31 

l? ,4 l 

2,49 

9.92 

BUDGETED > 
$ AMOUNT PER UNIT 

62,000 

786,088,00 
22,448,00 
7,479.00 

756,161.00 

707,38.5.00 

689,156,00 
247,994,00 

1,003,671,00-

144,371.00-

496,493.00 

259,668.00 

33.03 X 
33,310,00 

226,358,00 

12,68 
.36 
.12 

12.20 

11.41 

11.12 
4.00 

16.19-

2.33-

8,01 

4,19 

,54 

3.65 

?s >.i£i 
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DATE 1 2 / 3 1 / 8 8 

CEDAR - WEST HELENA 

CEDAR CHEMICOI. Cni'tPORATION 

BUIffi!QtlE_2QQ jaaJDUOLIHCQffiLSIfilElEyi 

PAGE 8 

1NST19 

J^UBBENOQNIH-
< ACTUAL > <-

$ AMOUNT PER UNIT 

436.00 . 

436.00-

4,796.80-

4,796.80-

4,360.80 

X 

4,360,80 

BUDGETED > 
$ AMOUNT PER UNIT 

700,00 

700,00-

700,00-

700,00-

-lEfiBzIlkDAIL. 

UNITS IN GALS 

< ACTUAL ) <-
t AMOUNT PER UNIT 

15,871 

BUDGETED > 
% AMOUNT PER UNIT 

21 ,000 

SALES 
i FSS-FREIGHT OUT 
LESS UAREHOUGE PENT 

NET SAl ES 

COST OF G O O K : SOLD 
COST OF SALES 6 STTi 
MFG.VARIANCE 
FINISH GOODS USED 
DIRECT CnCT 
T . S , F . B STD 
R./M PRICE VARIANCF 
PRODUCT CQMPUINT 
OTHEF-

T O I A L C.O.G.S. 

fiROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME <LOS.S> 

267,020,30 
412,19 

5.790,94 

260,817,17 

125,288,39 
4,796.80-

221,489,30 
69,404,23 

270,143,45-

141,241.67 

119,575.50 

44,78 X 

119,575,50 

16,82 
,03 
,36 

16,43 

7,89 
,30-

13,96 
4.37 

17.02-

8.90 

7.53 

7.53 

310,987,00 
1,250,00 
8,800,00 

300,937,00 

162,394,00 

221,489,00 
69,404,00 

177,350.00-

275,937,00 

25,000.00 

8,04 X 

25,000,00 

14,81 
,06 
,42 

14,33 

7.73 

10,55 
3,30 
8,45-

13.14 

1.19 

1.19 

^ 

AB0000078981/32 



DATE 1 2 / 3 1 / 8 8 

CEDAR - WEST HELENA 

CEDAR CHEMICAL CORPORATION 

SUIQXDliE-EEIEE tEQDULT-IliCQME-SIilEHPil 

PAGE 

INST19 

j:imEtiUiQ(n:ti-
< ACTUAL ) < BUDGETED - - -) 

$ AMOUNT PER UNIT $ AMOUNT PER UNIT 

495.47-

495,47-

495,47 

495,47 

275,00 

275,00-

275,00-

275,00-

<-

UNITS IN CW«.S 

SALES 
LESS-FREIGHT OUT 
LESS WARLHOLlSE RENT 

NET SALFS 

COST OF GOODS SOLD 
COST CF SALES 8 STD 
FINISH GOnnS USED 
DIRECT COST 
T,S,F, (? STD 
R/'M PRICE VARIANCE 
PROWJCT COMPLAINT 
OTHER 

TOTAL C,Q,R,S, 

GROGS MAFSIN 

C^OSS MARGIN PITRCENTAGE 

NET INCOMF <LOSS> 

JCEfiBzIDzCME-
ACTUAL > <-

$ AMOUNT PER UNIT 

16,165 

BUDGETED > 
% AMOUNT PER UNIT 

16,000 

2^.0,184,77 
3,943*69 

845,20-

257,086,28 

183,060,95 
58,851,20 
39,779,39 

124,481.90-

16,1.0 
,24 
,05-

15,90 

11.32 
3.64 
2,46 
7,70-

242,532.00 
3,943,00 
1,004,00 

237,585,00 

183,061,00 
58,851.00 
39,069.00 
96,396.00-

15.16 
.25 
.06 

14.85 

11.44 
3.68 
2.44 
6.02-

157,209.64 

99,876-64 

38.39 X 

99,076.64 

9.73 

6.18 

6*18 

184,585.00 

53,000.00 

21.85 X 

53,000.00 

11.54 

3,31 

3*31 

Ul 
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DATE 12 /31 /88 

CEDWi - UEST ICLENA 

.CUB8EtiI,bQtmL 

CEDAR CHEMICAL CORPORATION 

B'JIDJSQtIE-DIbEB EbQMJ_HCQI1E_SI6IQE«I 

PAGE 10 

INST19 

< ACTUAL > I 
( AMOUNT PER UNIT 

BUDGETED > 
$ AMOUNT PER UNIT 

J[E6BrIQ:Il6IE_ 

UNITS I N GALS 

SALES 
LESS-FREIGHT OUT 
LE6B WAREHOUSF RENT 

NET SALES 

COST OF GOODS SOLD 
COST OF GALES 8 STD 
R/M PRICE VARIANCE 

TOTAL C.O,G,S, 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NFT INCOME <LO*>S> 

ACTUM. ) < BUDGETED > 
i AMOUNT PER UNIT $ AMOUNT PER UNIT 

16,871,30 

16,871,30 

16,871,30-

X 

16,871,30-

16,871,00 

16,871.00 

16,871,00-

X 

16,871.00-

AB0000078981/34 



DATE 12/31/88 

CEDAR - WEST HELENA 

CIKREMT MONTH 
< ACTUAL > <-

$ AMOUNT PER UNIT 

301,360 

212,614.00 

212,614.00 

18,749,57 
59,412.05 
14,271.69 
15,881.76 

108,315,07 

104,298.93 

49.06 X 
7,086.59 

97,212.34 

.71 

.71 

.06 

.20 

.05 

.05 

.36 

.35 

.02 

.32 

CEDAR CHEMICAL CORPORATION 

JCI qtlHTRACT , . Ff̂ QDUCT INCQhE STATEtlEtfl 

• BUDGETED ) 
$ AMOUNT PER UNIT 

350,000 

203,437*00 

203,437,00 

28,853,00 
65,997*00 
27,000.00 
35, /b/ .0O 

157,607.00 

45,830.00 

22.53 X 
8,000.00 

37,830.00 

m n s IN LBS 

.58 SfM.ES 

.58 NET SALFS , 

COBT OF GOOD̂  SOLD 
.08 DIRECT COHT 
.19 FIXED COST 
.08 PLANT OVCRHEAD 
.10 FIANT ADMINISTRATIVE 

.45 TOTftl. C.O.G.S. 

.13 GROSS MARGIN 

GR0B6 MARGIN PERCENTAGE 
.02 DEPRECIATTON 

.11 NET INCOME (LOSS) 

PAGE 11 

YEAR-IQrDAIE 
{ - ACTUAL ) 

$ AMOUNT PER IWIT 

3,242,097 

2.430,807.80 

2,430,007,80 

223,569,13 
685,165.35 
379,114.07 
127,724,93 

1,415,573.48 

1,015,234,32 

41,77 X 
83,639,86 

931,594,46 

.75 

.75 

.07 

.21 
,12 
,04 

,44 

.31 

.03 

.29 

INST19 

< BUDGETED > 
$ AMOUNT PER UNIT 

2,931,574 

2,140,999,00 

2,140,999.00 

245,207.00 
708,488.00 
343,172.00 
122,971.00 

1,419,838.00 

721,161.00 

33.68 X 
86,711.00 

634,450,00 

,73 

,73 

,08 
,24 
.12 
,04 

,48 

.25 

,03 

,22 

04 
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DATE 12/31/88 

CtDAR - WEST HELE NA 

CURRENT MONTH 
< ACTUAL > <-

$ AMOUNT F-ER UNIT 

9;ooo-

1,530.00-

1,530.00-

807.46 

114.29-

693.17 

2,223.17-

145.31 X 

2,223,17-

.17 

.17 

.09 -

.01 

.08 -

.25 

,25 

CEDAR CHEMICAL CORPORATION 

QfiEffll 

BUDGETED > 
$ AMOUNT PER UNIT 

250,000 

62,400,00 

62,400,00 

4,334,00 
9,657,00 

5,000,00 
11,612,00 

30,603,00 

31,797,00 

50,96 X 
1,000.00 

30,797.00 

.25 

,25 

,02 
*04 

.02 
*05 

.12 

.13 

.12 

PRODUCT II 

UNITS IN LBS 

SALES 

NET SALES 

COST OF GOODS SOLD 
DIRtCl COST 
FIXED Ca-L.T 
TOLLING COST 
PLANT OiOHFAD 
PLANT AIiMINTSTRATWr: 

TOTAL C.O.G.S, 

GROSS MARGIN 

GROSS MARGIN PFRCENTAGE 
IS^-RECI ATION 

NET INCOME '.\.iyT^> 

cat£-Sisiii«Etn 

PAGE 12 

YEAR-TO-DATE 

INST19 

< - ACTUAL > < BUDGETED ) 
$ A.10UNT PEP UNIT % AMOUNT FER IWIT 

910,893 

170,665.36 

1'70,665.36 

33,889,04 
82,708.77 

35,092.65 
4,266.09 

155,956-55 

14,708.81 

8.62 X 
41,839.01 

27,130.20-

896,735 

.19 206,426.00 

.19 206,426.00 

.04 34,125,00 
,09 74,521.00 

,04 33,070.00 
17,470.00 

.17 159,186.00 

.02 47,240.00 

22.88 X 
.05 25,806,00 

,03- 21,434*00 

,23 

,23 

,04 
.08 

,04 
,02 

,18 

,05 

,03 

.02 
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DATE 1 2 / 3 1 / 8 8 

CEDAR - UEST HELENA 

CEDAR CHEMICAL CORPORATION 

SCLJaMIB6CI J£flDUCI_M:QtlE_SmEliafl: 

PAGE 13 

INST19 

.aJSESII-BQHIB 
< ACTUAL > <-

$ AMOUNT PER UNIT 
BUDGETED > 

% AMOUNT PER UNIT 

1,008,02 

1,008.02 

1,008*02-

X 

1,008.02-

<-

UNITS IN LBS 

SALES 

NET SALES 

COBT Of GOODS SOLD 
DIRECT CaST 
FIXED COST 
PLANT OVFRHEAD 
PLiWT ADMINISTRATIVE 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 
DEPRF.CTATION 

NET INCOME fLOSS) 

YEAR-TO-DATE 
ACTUAL ) <-

% AMOUNT PER UNIT 

184,573 

104,223,95 

104,223,95 

29,835,27 
91,888.28 
41,112*16 
2,319,91 

165,155.62 

60,931,67-

58.46-X 
18,510.90 

79,442.57-

.56 

.56 

.16 

.50 

.22 

.01 

.89 

,33-

.10 

.43-

- - - - BUDGETED > 
t AMOUNT PER UNIT 

184,573 

104,224.00 

104,224.00 

29,836.00 
90,880.00 
40,039,00 
2,320.00 

163,125.00 

58,901.00-

56.51-X 
18,510.00 

77,411,00-

,56 

.56 

.16 

.49 
,22 
,01 

,88 

,32-

.10 

.42-
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DATE 1 2 / 3 1 / 8 8 

CEDAR - WEST HELENA 

CEDAR ChCMlCAl COr.rORATTON 

DUHm^iiBC L'EQffiJCLUffiQHE.SieiEBEMI 

PAGE 15 

1NST19 

-CUBBENLJIDMIH. 
< ACTUAL > <- , BUDGETED ) 

$ AMOUNT PER UNIT $ AMOUNT PER UNIT 

15,657 

140,203.38 

140,203.38 

105,634.86 
41,546.64 

10,346.98 
10,472.86 

168,001.34 

27,797.96-

19.83-X 
22,162,23 

49,960,19-

8.95 

8.95 

6.75 
2.65 

.66 

.67 

10.73 

1.78-

1.42 

3.19-

<-

UNITS IN LBS 

BALES 

NET SAL.F.S 

COST OF GOODS SOLD 
DIRECT COflT 
FIXED COST 
TOLLING COST 
PLANT OVERHEAD 
PLANT AWINISTPATIVE 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 
DEPRECIATION 

NET INCOME <LOSS) 

YEAR-TO-DATE 
ACTUAL - - - ) < BUDGEfED > 

% AMOUNT PER UNIT $ AMOLfrIT PER UNIT 

15,657 

140,203.38 

140,203.38 

110,660.11 
41,546.64 

10,346.98 
10,472,86 

173,026,59 

7.2,823,?.l-

23.41-X 
22,162,23 

54,985.44-

8.95 

8.95 

7.07 
2.65 

.66 

.67 

11.05 

2.10-

X 
1.42 

3.51-

Ul 
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DATE 12/31 /88 

CEDAR - WEST HELENA 

CED.AR CHEMICAL CORPORATTON 

SECIdEQOl X'BQiaJCI-ltiCQlE-SIfllEBElil 

PAGE 16 

INST19 

.Cl^QII-HffimL 
< ACTUAL > (-

% AMOJNT PER IWIT 

17,801*96 

17,801.96 

BUDGETED > 
$ tm\m PER UNIT 

JfEftBrlOrDfilE-

1,330.10 

1,329,76 

2,659.86 

15,142.10 

85.06 X 

15,142,10 

UNITS IN GAL 

SALES 

NET SALES 

COST OF GOODS S01.D 
RAW MATEPilALS USED 
DIRECT COST 
FIXED COST 
R./M PRICE VARIANCE 
TOLLING COST 
PLAIJT OVERHEAD 
PLANT ADMINISTRATIVE 

TOTAL CO.G.S-

GRASS MARGIN 

GROSE MARf'.lN PERCENTAGE 
DEF-RECTATIOH 

NEI INCOME (LOSr.) 

ACTUAL > <-
$ WIQUNT PEP UNIT 

BUDGETED > 
% AMOUNT PER UNIT 

499,631 

292,301,81 

292,301,81 

48,575,45 
104,7,38.07 

2,659.57 

66,946.56 
22,427.39 

245,347.04 

4A,954.77 

16,06 X 
23,681.68 

23,273.09 

.59 

.59 

,10 
,21 
,01 

,13 
,04 

,49 

.09 

,05 

,05 

AB0000078981/39 



DATE 12 /31 /M 

CEDAR - UEST HELENA 

CEDAR CHEMIC-AL CORPORATION 

DlE8QhE_C tEQrAlCI.IHCQBE_SI6IEllEMI 

PAGE IB 

INBT19 

.CUEBEMLBQMIH. 
{ ACTUAL > <-

$ AMOUNT PER UNIT 
BUDGETED > 

$ AMOUNT PER LiNIT 

28,649.44 
23,037.52 

5,927.56 

57,614.52 

57,614.52-

X 

57,614.52-

UNITS IN KIl OS 

SALES 

NET SALES 

COST OF GOODS SOLD 
RiAU MATERIALS USFD 
DIRECT COST 
FIXED CCKST 
R./M PRICE VARIANCE 
TOLLING COST 
PLANT O^WHEAD 
FLANT .̂ DMTNISIRATIVE 

TOTAL C.O.G.S, 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 
DEPRECIATION 

l€T INCOME <10SS> 

YEARJO-DAIEL 
( AHTUAL > < 

i AMOUNT PER UNIT 

127,069 

106,200,00 

106,200,00 

20,704,85 
187,972.06 
362,782,71 

6,430,28-

170,091,24 
4,843.95 

739,964,53 

633,764.53-

596.77-X 
229,167,07 

062,931,60-

.84 

.84 

.16 
1.48 
2.86 

.05-

1.34 
,04 

5,82 

4-99-

1,80 

6,79-

- - - - - BUDGETED ) 
^ AMOUNI PER UNIT 

990,350 

1,973,000,00 

1,973,000,00 

1,111,360.00 
243,142,00 
595,934.00 

5,259.00-

253,564.00 
125,760.00 

2,324,501.00 

351,501.00-

17,82-X 
159,000,00 

510,501,00-

1.99 

1.99 

1.12 
,25 
.60 
.01-

.26 

.13 

2.35 

.35-

.16 

.52-

IS 
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DATE 1 2 / 3 1 / 8 0 

CEDAR - WEST HELENA 

CEDAR CHEMTCAL CORPORATTON 

BES ElEQDUCI-ItffiQHE^IfilEBENI 

PAGE 19 

INST19 

.CUBBEMIJlffiflb. 
( ACTUAL > <-

$ AMOUNT PER UNIT 
- BUICETED > 

$ AMOUNT PER UNIT 
1,180 

1,062.00 

1,062.00 

1,622.48 
167.81-

'356.79-
79.33 

1,177.21 

115.21-

10.B5-X 

115.21-

.90 

.90 

1.37 
.14-

,30-
.07 

1,00 

,10-

,10-

SALES 

UNITS IN LBS 

NFT SALES 

COST OF GOOro SOI..D 
DIRECT COST 
FIXED r4]ST 
TOLLING COST 
PLANT OLTRHEAD 
PLANT ADMINISTRATIVE 

TOTAL C O . C S , 

GRCiSS MARGIN 

GROSS MART.IN PERCENTAGE 
DEPRECIATION 

«ET INCOME (LOSS) 

lEfiBJEfclJfi lE -
ACTUAL > < BUDOTED > 

$ AMOUNT PER UNIT $ AMOUNT PER UNIT 

138,600 

124,740,00 

124,740.00 

17,403.85 
47,720.73 

30,848*83 
17,711.36 

113,684.77 

11,055.23 

8.86 X 
9,472,67 

1,582.56 

,90 

,90 

,13 
,34 

.22 

.13 

.82 

.08 

. 0 7 

. 0 1 

IXl 
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DATE 1 2 / 3 1 / 8 8 

CEDAR - WEST HELENA 

CEDAR CHEMICfiL CORT-ORATION 

y£!3lLHELtH6_QIBE[^ CEQaiLI-lClCQIlE ST f tHaOg 

PAGE 20 

INST19 

.CiJBBQIUDtfflJ. 
< ACTUAL > <-

% AMOUNT PER UNIT 
BUDGETED > 

$ AMOUNT PER UNIT 

60,678.53-
49,761,36 
12,433.37 

59.00-

1,457.20 

1,457.20-

51 
5,368.09 

6,825.29-

53,881.00-
52,052.00 

107,281.00 

105,452.00 

105,452.00-

17,000,00 

122,452.00-

UNITS IM 

.lEfiB£IQd!fiIE. 

SALES 

NET RALES 

COST OE GOODS GOLD 
MFG.VARIANCE 
DIRECT COST 
FIXED COST 
T.S.F, e STD 
R/M PRICE VARIANCE 
TOLLING C m T 
PLANT OVERHEAD 
PLANT ADMINISTRATIVE 

TOTftl. C,0,G-S, 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 
DEPRECIATinN 

NET TKCOME U.OSS> 

{ • - - • - ACTUAL - - -) <-
$ AMOUNT PER UNIT 

146,127.64 

146,127,64 

1,301,842,81-
757,642,66 
602,341,35 

59,00-

58,082,20 

88,045,44 

60,25 X 
25,400.16 

62,645,20 

BUDGETED > 
$ AMOUNT PER UNIT 

4,000,00-

4,000,00-

1,337,615,00-
772,496.00 
746,458.00 

181,339,00 

185,339,00-

633.48 X 
61,000.00 

246,339,00--

•§ 
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DATE 12/31/88 CEDAR - WEST HELENA 

CEMR CHEMICAL CnRP(3RATICW 

UNIT COST REPORT BY CXPFNTE PAGE BCOSTE 

CURfENT HOHTH <«0UNT'3-—•• 
CONTROL CONTROL ACTUAL SCHEDULED OVER/I W r p . 

tCSCRIPTION COST COST SCHED.COST 

YEAR-TO-DATE AMOtJNTS 
ACTUAL SCHEDULFD tWEP/UNIER 

COST COST SCHED.COST 
R n H n n Hft 

5510 
5630 
5640 
5650 
5660 
5670 
5675 
5680 
5685 
5690 
5695 
5850 
5870 
5B90 

6100 
6110 
6140 
6150 
6160 
6200 
6210 
6220 
6230 
6260 
6270 
6280 
6300 
6340 
6350 
6360 
6390 
6400 
6410 
6420 
6430 
6470 
6510 
6560 
6580 
6590 
6600 
6620 
6650 
6680 

W WH'WnWHWwTi 11 WJ* W W JlW^W W W 

BUTOXONE TECH ACID 
DCA 
PROPIONIC ACID 
PROPIONIC ANHYDRIDE 
HESITYL OXIDE 
EMULSIFIER 
ARMUL 
ISOPHORONE 
TEWECO 500 
XYLENE 
MIBK 
OTHER RAVI MATERIALS 
PACKAGING MATERIALS 
CONTAINERS 

SUB-TOTAL 

SALARIES 
WAGES 
HOLIDAY & VAC PAY 
SICK tl ALLOWED PAY 
OTHER (CALL-OUT PRE) 
PAYROLL TAXES 
GROUP INSURANCE 
WORKMANS COMP INSUR 
PENSION PLAN COST 
ICDICAL EXAMS 
BLOOD TEST 
SAFETY SUFfLIES 
CONTRACT LABOR t. MTL 
NATURAL GAS 
ELECTRICITY 
WATER 
TRVL tk ENTERTAINMENT 
ORDINARY SUPPLIES 
MAINTENANCE SUPPLIES 
MAINTENANCE TOOLS 
EXF'ENDABLE ITEMS 
NITROGEN 
OTHR CHEM k SOLVENTS 
CFF SITE UASTE DT8P0 
OTHR USTE TREAT CHEM 
CONTRACT FORMULATING 
INSURANCE-PLW4T 
FEES t, TUITIONS 
RENTALS 
FREIGHT IN <MISC.) 

WWWWWWWWWW 

506,869 
11,010 
16,237 

116,607 
41,227 
1,258 

33,032 

134 
1,325 

28,649 
495-

35,091 

790,944 

32,657 
76,559 
41,448 
1,088 

91-
9,229 
16,760 
2,930 

4,376 
36,646 
16,877 
24,999 
1,730 

17 
12,836-
46,535 

1,259 
522-

4,490 

12,146 
75 

4,956 
222 

»»»«»SH*K 

34,916 
89,781 
7,126 
729 
213 

13,000 
18,600 
3,700 
12,900 
1,280 

3,580 
4,405 
6,876 

23,955 
/44 
155 

3,618 
15.22b 

200 
1,100 
204 
75 

17,205 
1,075 
1,464 
1,275 

it««««4H>NXi( 

506,869 
11..010 
16,:>i7 

116,607 
41,??7 
1,258 

33,03:.r 

134 
1,325 

28.649 
• 495-

35,091 

790,944 

?,159-
13,??2-
34,32,? 

W9 
304-

3,771-
1,840 • 

770-
i:?,900-

weo-
796 

32.241 
lOlOOl 
1,044 

t)Qf. 
138-

16,454-
31.310 

700-
157 
726-
75-

4,490 

5.05'?-
liooo 
:?.-i<?? 
1,05-5-

)!»«»»»»KM» ««««X»XK« 

969,495 
5,236,078 

440,857 
27./.,500 
693,318 
396,905 
81,959 

1,164,600 
93,321 

134 
1,325 

20,704 
710 

464,703 

9,800,609 

305,348 
1,042,229 

120,369 
9,57? 
7,619 

07,111 
183,637 
45.684 
143,584 
13,907 
1,975 

44,558 
103,852 
160,625 
277,799 
20,374 

217 
77,000 

:"0,846 
133 

7A,TTi 
62,5i2 
19,004 
25,797 

356,466 
329,088 
3,739 
39,920 
8,M6 

969,496 
5,467,8/.2 
508,7:^6 
290,513 
705,338 
366,)20 
36,702 

1,015,479 
36,204 

1,111,360 

423,595 

10,931,485 

383,437 
1,164,999 

70..371 
8,854 
2,295 

159,986 
217,650 
44,4.3? 
151,320 
18,281 
3,080 

43,850 
60,674 
120,589 
311,173 
19,854 
1,134 

81,741 
410.809 

1,400 
19,633 
51,156 
le.o-^-i 

82 

356,467 
785,12? 
8,910 

33,944 
13,986 

t(«4(«»»KKIi« 

1-
731,784-
67,879-
54,013-
12,020-
30,785 
45,257 
149,121 
57,037 

134 
1,325 

1,090,656-
710 

41,108 

1,130,876-

1,911 
122,770-
49,996 

718 
5,324 

70,875-
34,021-
1,552 
7,744-
4,374-
1,105-
708 

43,178 
40,036 
33,374-

520 
917-

4,741-
39,963-
1,267-
5,139 
11,376 

950 
25,715 

1-
43,966 
5,121-
5,974 
5,320- - ^ 
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CEDAR CHEMICAL CORPORATTON 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COST REPORT BY EXPCMCE PAGE 5 BCOSTE 
W W n W R n w A A W W W 4 H R W H W H W A W n W n W A 

CURRENT HONTH rtWlWTS YEAR-TC-TiATE AMOUNTS 
CONTROL CONTROL ACTUAL SCHEDULED OVER/IWCTH ACTUAL SCHEDLIED OVER/UNDER 

DESCRIPTION COST COST SCHED.COST COST COST S D O . C O S T 
»«»«4(*)( ««ffN««»)HI«4H(X««««)l«»« »«««MK)IX4t» »«><i(4<ii>iM4« <tK«MHI««!«K «»4HI»«»ft«« Kft)t«ltX««^ ««««««««)(« 

6710 PROPERTY TAXES K LIC 15,924- 2,150 18,074- 49,375 39,947 9,428 

SUB-TOTAL 305,626 265',451 40,175 4,025,848 4,111,250 85,402-

COST OF GOODS MFG. 1,096,570 265,451 831,119 13,826,457 15,042..735 1,216,278-

^ 
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CEDAR CHEMICAL CORPORATION 

DATE 12 /31 /88 CEDAR - UEST HELENA UNIT COST REPORT BY FXtrNST PAGE BCOSTE 

-CURRENT MCWTH AM0UNT8- -YEAR-TO-DATE (WOflffS-
CONTROL 

n n WWWW n 

8100 
8140 
8150 
8160 
8200 
8210 
8220 
8230 
8310 
8350 
8360 
8370 
8390 
8395 
8400 
8420 
8460 
8560 
8610 
8620 
8650 
8660 
8695 
8899 

CONTROL 
DESCRIPTION 

««K)HH(« »*««««»««»»«»« 

SALARIES 
HOLIDAY t, VAC FAY 
SICK PAY 
OTHER PAY 
PAYROLL TAXES 
GROUP INSURANCE 
UKMNS COHP INSURANCE 
PENSION PLAN COST 
TEMPORARY HELP 
ELECTRICITY 
COURRIER EXP. 
COWIUNICATIGNS 
TRAVEL 
MEALS/ENTERTAINMENT 
OFFICE SUPPLIES 
CONTRIBUTIONS 
MISCELLANEOUS 
AUTO RENTALS 
DUES t. SUBSCRIPTIONS 
FEES «. TUITIONS 
ADVERTISING 
CONSULTING FEES 
OTHER LEASE EXPENSE 
MANAGEMENT FEE EDDY 

SUB-TOTAL 

ADMINISTRATIVE EXP 

ACTUAL 
COST 

«««»»««»«« 

27,424 
6,766 

3,296 
4,169 
1,197 

428 
3,974 
3,047 

330 
1,475 

27 
1,882 

384 
115 
68 

646 
2-

55,226 

55,226 

SCHEDULE!' 
COST 

wwwftnwftfW 

22,997 

3,550 
3,400 

240 
2,500 

400 
120 

3,000 
640 
400 

1,380 

730 
400 
120 
95 

1,105 
6,292 

47,369 

47,369 

nUEKVJMKR 
SCHED.COST 
««#«««;<!(»« 

4,427 
6,766 

254-
769 
V57 

7,500-

400-
308 
974 

2,407 
70-
95 
27 

1.152 
16-
5-

27-

459-
6 ,294-

7,857 

7,857 

ACTUAL 
COST 

n4t«»'»4(K)tX« 

314,369 
6,517 

41,916 
38,881 

9,662 
30,616 

10,430 
2-786 

37,445 
21,289 
4,853 

15,554 
1,837 
7,385 
4,049 
2,165 
5,625 
2,663 

9,919 
6-

567,955 

567,955 

SCHEDUIED OVERAJNDER 
COST 

«!(KN««X«« 

285,746 
914 
142 
26 

47,314 
39,713 

3,656 
29,222 

12,548 
1,818 

37,075 
9,557 
4,403 

15,033 
7.85 

7,459 
3,657 
1,591 
4,712 
2,366 

12,550 
55 ..604 

577,391 

577,391 

SCHED.COST 
«««KKKK«K« 

28,623 
5,603 

142-
26-

5,898-
832-

6,006 
1,394 

2,110-
968 
370 

U,732 
450 
521 

1,552 
2,074-

392 
574 

1,413 
297 

2,6,31-
55,610-

9,436-

9,436-

Tfe 
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DATE 12/31/88 CEDAR - WEST HELENA 

CEDAR CHEMICAI- CORPORATION 

UNIT COST REPORT BY FXPFNSF PAGE 10 BCOSTE 

CONTROL 
CUra^ENT MONTH AMOUNTS— -

ACTUAL SCHEDULED OVER/UN^iER 
COST COST SCHED.COST 

CONTRCa. 
DESCRIPTION 

»«»l(IH(«K«»K»«<H(««H)l«tt H«H(4(K)(«»»« »)M«)(«»»<K K)(«)H«««i(K>t XXfOtKÎ IMHtH XKK«ttK»XK «««»«)(«»«» 

YEAR-TO-DATE AMOUNTS 
AC I UAL SaiETiUl.r.O OVERAJNDER 

C0<;T COST SCHED.COST 

8900 
8910 

DEPRECIATION 
AMORTIZIATION EXP 

SUB-TOTAL 

DEPRECIATION 

55,507 

55,507 

55,507 

48,000 
2,300 

50,300 

50,300 

7,507 
2,300-

•1..207 

5,707 

590,965 
1.̂ 3,311 

762,276 

762,276 

547,073 
33,310 

580,383 

580,383 

51,892 
170,001 

181,893 

181,893 

^ 

x^ 
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CEDAR CHEMICAI CORPORATTON 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COST RFPQRT BY p^DUCT PAGE 1 
«K«l««f!M«««««tlH(t(KN«KK»XKn»tHH(1H(X 6CQST2 

SUMMARY 
K»9()HlXK»»»«««)Ht««««PRnDlinTT0hi.1 «!'««*« )H»K«»»KX)(X<(ft» 

ACTUAL X THIS MONTH YEAP-TO-DATE ACTUAL !« 
109X 433,281 ACTUAL 4,922,540 92X 

CEDAR - WEST HELENA 399,000 WHEDIILED 5,369,299 PROD—POWER 
HAPACITY UNIT—KWH 

«»»K«IHI«««««lt»«Kft»««M»»»««»il»ft»«K»»«KK»»«KKttK«K»K1H(«««««««««»«MKKKft»KH««K«««»X»«»««»XX««K«K«M»«»»«KK«^ 
CURRENT MONTH AMOUNTS YEAR-TO-DATE AMOUNTS UNIT COST 

EXPENSE ACTUAL SCI€DULtD OVER/HNDTP ACTUAl. Sr.HEJiUl.CD OVERAJNDER —CUR.MONTH— YTD LST.YR 
I t B C R I P T I O N COST COST SCHED.On.ST COfIT COST SCHED.COST ACTUAL SCHED. ACTUAL ACTUAL 

«IHH(«N««»K«««»»»»)(MI««»»li)l«lll»M«K» «KK«(li)l«K«» HKKXXKMiK «««»««««1H« N«N«X»X»1H( «XXX»»X«K XXXXXXXXNX XXXKXX XXKXXXK XXIHtXXX XXKXXXX 

ELECTRICITY 

TOTAL 

TOTAL MANUF.COSTS 
ALLOCATION TSF 

TOTAL 

PROWJCT TOTALS 
POWER 

24,999 

24,999 

24,999 
24,999-

. 24,999-

23,955 

23,955 

23,955 
23,955-

23,955-

1,044 

1,044 X 

1,044 
1,04-1-

1.044 K 

277,800 

277,800 

277,800 
277,800-

277,800-

311,173 

311,173 

311,173 
311,173-

311,173-

33,373-

33,373-» 

33,T/3-
33,373 

33,373 « 

.058 

.058 

,058 
.058-

.058-

.060 

.060 

.060 

.060-

.060-

.056 

.056 

.056 

.056-

,056-

.061 

.061 

.061 

.061 

.061 

• ^ 

AB0000078981/47 

http://SCHED.On.ST


CEDAR CHEMICAL CORF-ORATION 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COST RFirORT TjY PROnUCT 
XXXMtfiMtXXXXXMXXXXKXXXXXKXXKXX 

CUMMARY 
XX»XXXXKXXXfHt4H(»X««PRn'JUCTinNXXXX4lKXXXXXKKXXXX«» 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 2 
BC0ST2 

CEDAR - WEST HELENA 
ACTUAL 

8CHFDULFD 
CAPACITY 

PROD—OVERHEAD 
UNIT— 

XXKKXXXKXKXXXXXXXXXXX«««»KX««XX«XXXKXXXK*XX«X«X»i'X'X»XXXi»XK«XK«XKKXXXXKXX«»«»»KX»XXKX«KXXXKXKXKXK«XX»«X*X«XXXXXX«#XX«XXXK«XK««»KX«*«X 

EXPENSE 
DESCRIPTION 

««XKK«XKXKX«»«»XK»XXft«»KX««»XX»XK 

CURRENT HONTH AMOUNTS 
ACTUAL fiCHEIHJLED OVER/UMDFR 

COST COST SCHED.COST 
XKXKXXXKXX XXXXXXXXK 4(XXK«XXXXX 

YEAR-TO-DATE AHOUNTS 
ACTUAL SC10U1.ED OVER/UNDER 

COST COST SCHED.COST 
«X«X»KX»«K KXXXXXXXX XKXXKXXKXX 

-UNIT COST-
CUR.MONTH- YTD LST.YR 

ACTUAL SCHED, ACTUAL ACTUAL 
XXXXXX XXKXXXK XXKXKXX KXXXXXX 

SALES 
P U W T OVERHEAD 
PLANT ADHIN 
PLANT DtJ-'KECIATION 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
OTHER CHEMICALS 
WASIt CHEMICALS 
GAS 
POWER 
WASTE DISPOSAL 
OTHER 

TOTAL 

SALARY 
WAGES 
FRINGES 
SAFETY & SECURITY 
INSURANCE «, TAXES 

TOTAL 

TOTAL MANUF.COSTS 
^.LOCATION TSF 

TOTAL 

H50DUCT TOTALS 
OVERHEAD 

22,882-
55,241 
55,508 

87,867 

14,081-
4,682 

36,295 
13,611 

5,564 

1,574 

47,645 

6,445 
34,019 
4,770 

22,560-

22,674 

158,186 
35,677-

35,677-

122,509 

47,369 
50,300 

97,669 

6,146 
700 

1,840 
6,178 

75 

9,553 

3,605 

28,097 

8,515 
29,381 
9,170 
1,280 
565 

48,911 

174,677 
75,902-

75,902-

98,775 

22,882-
7,87? 
5,20G 

9,802-: 

20,227-
3.983 

34,455 
7.47.3 

75-

3,9fl?-

2..03)-

19,548 

2,070-
4,638 
4.400" 
1,?80-

23.125-

26,237-

16.491-
40;725 

40,375 

23,734 

146,178-
22,882-

567,972 
762,201 

1:1,1.61,7.43 

78,802 
30,976 
60,463 
161,020 
16,176 

37,676 
77,137 

37,444 

» 502,689 

92,226 
375,173 
90,433 
14,758 
16,5^5-

» 556,025 

7,219,957 
1,024,043-

«1,024,043-

1,195,914 

577,391 
580,383 

1,157,774 

84,835 
14,712 
20,811 
146,509 
16,701 

37,675 
96,382 

43,663 

461,288 

92,339 
343,568 
111,176 
1.8,355 
6,6-35 

572,073 

2,191,135 
1,027,594-

1,027,594-

1,163,541 

146,128-
7.2,882-
9,419-

181,898 

3,469 X 

6,033-
16,264 
39,652 
17,511 

525-

1 
19,250-

6,219-

41,401 » 

113-
31,605 
20,743-
3,597-
23,200-

16,048-» 

28,822 
3,551 

3,551 X 

32,373 

^ 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/M CEDAR - WEST HaENA UNIT COBT RrPQRT BY PRODUCT 
XXJfKX««XXXXXXX»XXKX«X«XKXXKK«KX 

SUMMARY 
XX»XXXXKtt«XXX«XXXXXPRnn|JCTIONitXKKXX«XKKKKKXN»ttXX 

ACTUAL X THIS HONTH YEAR-TO-DATE. ACTUAL X 

CEDAR - WEST HELENA 
132,480 ACTUAL 

GCHETJULED 
CAF-ACITY 

5,144,490 
5,370,970 

96X 

PAGE 
BC0ST2 

PROD—F-ROPANIL TECH 
UNIT—LBS 

X«XXXXXXHXXXXX«XXKXXXXXX«X«XXX««XXXXX«XXXX«XXXXXiH(»XXXX;«XXXXXKXX*XXXXKXKX»X»XR*KXX«»»XKXXXXX««XXXKXXXX«»XXXXXXX»XXXXXX«X«XX«««XXX»X« 

CURRENT MONTH AMOLWTS YEAR-TO-DATE AMOUNTS UNIT COST 
EXPENSE ACTUAL SCHEDULED OVER/iWlCf^ ACTUAL SCHEDUI.ED OVER/UNDER —CUR.MONTH- YTD LST.YR 

DESCRIPTION COST COST SCHED,COST COST COST SCHED.COST ACTUAL SCHED, ACTUAL ACTUAL 
»X«XXXXXX»K«XKXXX««KX«XKXXXXX»XKX XXXKXXXKXX XXXKXf4tK« XXXXXXXXXX XXXXXXKXXX XXKXXXXXX XXKXXKXXKX XXXKKX KXXXXXX XKXXKXX KXXXXXX 

PLANT OVERtCAD 

TOTAL 

DCA 
PROPIONIC ACID 
PROPIONIC ANHYDRIDE 

TOTAL 

CONTAINERS 
IWDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUF-PLIES 
OTHER CHEMICALS 
NITROGEN 
GAS 
POWER 
OTHER 

TOTAL 

SALARY 
WAGES 
FRINGES 
COOLING WATER 
SItAM 
AIR 
EFFLUENT CONTROL 
SAFETY & SECURITY 
INSURANCE (. TAXES 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TSF 8 STD. 

TOTAL 

PRODUCT TOTALS 
PROPANIL TECH 

506,870 
11,010 
16,238 

534,118 

516 
175 
300 

4,508 

2,427-
7,909 
5,480 
577 

17,038 

6,505 
19,836 
5,828 

10,692 

42,861 

594,017 
627,096-

627,096-

33,079-

15,110 15,110-

X 15,110 15,110-» 

506,870 5,736,079 5,467,862 231.733-
11,010 440,857 508,736 67,879-
16.738 7.36,500 290,513 54,013-

516 
175 
300 

4,508 
2f427-
7,909 
5,480 
577 

4,850 
1,666 
14,481 
46,225 
2,830 
31,957 
56,220 
47,833 
6,475 

4,128 
4,451 
940 

41,217 
1,353 

27,574 
32,460 
47,746 
6,529 

17,0:̂ 8 X 212,537 166,398 

6,505 
1V.R.V. 
5,8?a 

10,692 

47.861 X 

55,256 
153,050 
77,176 
1,861 

10,745 
1,617 
7,631 
1,175 

115,.i91 

48,948 
127.970 
64,664 
1,861 
10,745 
1,618 
7,633 
3,006 
76,540 

419,102 342,993 

594,017 6,545,075 6.791-617 
627,096- 7,457,511" 7,787,909-

627,096-X7,459,511- 7,787,909-

33,079- 914,436- 996,797-

722 
2,7^-
13,541 
5,008 
1,477 
4,383 

23,760 
87 
54-

46,139 X 

6,308 
25,080 
7,462 

1-
2-

1,881-
39,147 

76,109 * 

246,537-
328.398 

328,398 * 

81.861 

1.172 
,025 
.038 

534,118 »5,913,436 6,267,111 3-53,675-» 1.235 

.001 

.001 

.010 

.006-

.018 

.013 

.001 

,039 

.015 

.046 

.013 

.025 

.099 

1.374 
1.450-

1.450-

.076-

I.OIB 
.086 
.046 

.027 

.027 

.935 

.092 

.042 

1,149 1.068 

.001 

.003 

.009 

.001 
•006 
.011 
.009 
.001 

.041 

.011 

.030 
,014 

,002 

.001 

,022 

.081 

1.272 
1.450-

1.450-

.178-

•001 
.002 
.002 
.014 

.012 

.002 

.009 

.002 

.044 

.010 

.032 

.013 

.002 

.008 

.001 

.005 

.001 

.018 

.090 

1.230 
1.470 

1.470 

.240 s 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COST RFPORT BY PRODUTT 
XXXXXMKXXXXXXKKKKXXXXKKXXXKXXXX 

SUtWARY 
X»X»XX»»X«XX^X^X«X>(PRnCUCTIONKKXXXKX«XXXKXKXKXXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 
BC0ST2 

126,357 ACTUAL 
SCHEDIIUD 

CTiPACITY 

126,357 
F-ROD—FLWCED TECH 
UNIT—LBS 

CEDAR - WEST HELENA 

*XX«X«XXXXXXKXXXXXXKXXX«XXXKXX«XXXXXK«««XXXXftXXXXXXXXXXX«XXX«X«XXXK«XXXXXKX«XXXXXXXX«XX»XXKXX«XX«XXX«»XXXXXXXKXKXXXX«KXXXXXXXXXKXXX« 

CURRENT MONTH AHOUNTS YEAR-TO-DATE AMOUNTS 
EXPENSE ACTUAL SCHEDULED 0^'ER/IIHDr.R ACTUAL SCHEDULED O'JER/UNDER 

DESCRIPTION COST COST SCHED.COST COST COST SCHED.COST 
XXXXXXXXXKXXXXXXXXX««XKXXXXXXXXXX XXXXKXXXXX XXXXXKXXX XXXXXXXXXX XXKXXKXXKX XKKXKXXKX XXXKKXXXKK 

UNIT COST 
—a.lR.MONTH~- YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXXXX XXXXXXX XXXXXXX XXXXXXK 

PROPANIL TECH 

TOTAL 

ORDINARY SUF-PLY 
MAINT SUPPLIES 
F-OUER 
START UP COST 

TOTAL 

SALARY 
WAGES 
FRINGES 

TOTAL 

TOTAL HMUF.COSTS 
PRODlffT TSF e STD. 

TOTAL 

PRODUCT TOTALS 
FLAKED TECH 

186,151 

186,151 

3,250 
709 

1,015 
32,600 

37,574 

1,223 
3,168 
1,162 

5,553 

229,278 
195,853-

195,853-

33,425 

186,151 186,151 

186,151 X 186,151 

3,?50 
709 

1,015' 
•i2,600 

37 J 574 X 

1,22.3 
3,168 
1,162 

5,553 X 

229,278 
195,853-

195,e53-y. 

33,425 

6,773 
709 

1,01.5 
46,416 

54,863 

1,273 
3,168 
1,1.62 

5,553 

246,567 
195,853 

195,853-

50,714 

186,151 

186,151 » 

6,723 
709 

1,015 
46,416 

54,863 K 

1,223 
3,168 
1,162 

5,553 K 

246,567 
195,853-

195,853-* 

50,714 

1.473 

1,473 

,036 
.006 
.008 
.258 

,297 

.010 

.025 

.009 

.044 

1.815 
1,550-

1.550-

.265 

1.473 

1.473 

.053 

.006 

.008 

.367 

.434 

.010 

.025 

.009 

.044 

1.951 
1.550-

1.550-

.401 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HaENA UNIT COST REPORT DY FIWDUCT PAGE 14 
XXKXXXXXXXXXXKXKXXXXKXXKKXKXXXK K20ST2 

SUMMARY 
X»»XXXX4(XM(ftXK*XX«XPR0TlLICTI0NXKXXHXXXKXXXX«»X«KX 

ACTUAL X THIS ffiNTH YEAR-TO-DATF ACTUAL X 

X ACTUAL 220,005 6.5X 
CEDAR - WEST HELENA Rr.'i<Entll ED 340 ,005 PROD—BLEND BULK 

CAPACITY UNIT—LBS 

«XX«XXX«XXXXXXK«XKX«XXX*XXXK»«XXXXXKXXXXXXXXX«KXXXXXAXXXXXXXXXXXXKXK«K«XXKX»XX«X«KKXHX»XXXXXXXXKXKXCXKKXXXXXXXXXXXKXX*KXXXXXKXKXXXXK 

CURI^ENT MONTH /WIOUNTS YEAR-TO-DATE AMOUNTS UNIT COST 
EXPENSE ACTUAL SCHEIiULED OVER/UNDm ACTUAL SCHEDULED OVER/UNDER —CLfft.MONTH-- YTD LST.YR 

DESCRIPTION COST COST SCHED.COST COST COST SCHED.COST ACTUAL SCHE.D, ACTUAL ACTUAL 
•«XKXXftX*«XXXXX«XXK«XXX«XXKXXMXXX X X X X X K X X K K X X X 4 X K X ! ( X X X X X X X X X X X X K X X X K X X X - X H K X K X X X K X X K X K K K X K X X X X X X X X XXXXXXX XXXXXXX XXXXXXX 

MESITYL OXIDE 47,796 72,996 25,200- .217 
ISOPHORONE 

TOTAL 

PROPANIL TECH 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TSF 9 STD. 

TOTAL 

PRODUCT TOTALS 
BLEND BULK 

47,796 

165,054 

1/5,054 

212,850 
244,706-

2.44,206-

31,356-

72,996 

255.054 

255,054 

.328,05iO 
377,406-

377,406-

49,356-

25,200-* 

90,000-

90,000-* 

115,200 
133,200 

133,200 » 

18,000 

.217 

.750 

.750 

.967 
1.110-

1.110-

.143-

.225 

.225 

.746 

.746 

.971 
1,120 

1.120 

.149 
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DATE 12 /31 /88 CEDAR - UEST HEl.f NA 

CEDAR CHEMTCAI. CORF'ORATTON 

UNIT COST REPORT BY F-ROWJCT 
XX^XXXXXXXXXXXKXKXXXKKXXXXXXXXX 

SUMMARY 
«K»XXKXKft«KX«*XKX*XpRnilUCTION**K*KKXKKKXXK*KKX*X 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

CEDAR - WEST HELENA 
ACTUAL 

SCHEriin.ED 
CAPACITY 

220,275 
339,475 

65X 

PAGE 16 
BC0ST2 

PROD—BLEND 55'9 
UNIT—LBS 

XKXX«»X»XX»XXXXXKXXXXXX«XXXXXXX*XXXXXXXXX««XX»XXX»XXXX4»XXXXXX*XKXXXKXXXXXKKXXXXKXX«KXX»XXXX«XXXXXXKXXXXXXXXXXXXXXXXXXXftftXXXKX«X*XXX» 
CURRENT MONTH AMOUNTS 

EXPENSE ACTUAL SCHEDULED OVER/l INVil?R 
reSCRlPTION COST COST SCHED.COST 

XX*XXXXKXXXXXKKX»X«XKKXX»X*XXXXK» KKXKXKXXXX KXXXXXXXX XXXXXKXXXt 

YEAR-TO-DATE AMOUNTS 
ACTUAl. SCHEDUI.ED OVER/UNDER 

COST COST SCHED.COST 
! ; K X K K X K X X X X X K K X X X X X XXXXXXKXXX 

UHIT COST 
— C U R , HONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXKKX XXXXXXX XXXXXXX XXXXXXX 

PLANT OVERHEAD 

TOTAL 

PROPANIL BLEND 

TOTAL 

CONTAINERS 
ORDINARY SUPPLY 

TOTAL 

SALARY 
WAGES 
FRINGES 

TOTAL 

TOTAL MANUF,COSTS 
PRODUCT TSF B STB. 

22 

22 

22 

X 

22 

22 X 

7.2 

12,015 
221 

12,236 

178 
881 
309 

1,360 

1.3,604 

18,422 
491 

13,913 

478 
1,159 

429 

2,066 

20,979 

6,407-
270-

6,67?-x 

300-
270-
120-

698-x 

7,375-

.003 

.003 

.055 

.001 

.056 

.001 

.004 

.001 

.006 

.062 

.055 

.006 

.061 

.002 

.005 

.002 

.009 

.073 

TOTAL 

PRODUCT TOTALS 
BLEND 55 'S 

22 13,604 20,979 7 ,375 - .062 .073 

!5 
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CEUm CHEMICAL CORF'ORATION 

DATE 12 /31 /88 CEDAR - WEST HELENA UNIT COST RFPORT DY F-RODUCT 
XKX^XXXXXKKXXXXXXXXXXXXXXXXKXXX 

SUMMARY 
xxKXxxxxxxxxxx^KXXxpHonuCTinNxxxxxxxKKXxxxxxxxxK 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 
BC0ST2 

CEDAR - WEST tCLENA 
5 , 0 7 0 - ACTUAL 

SarDi..lLED 
CAPACITY 

225,391 
116,770 

194X 
PROD—3* BULK 
tWIT—GAL 

XXXXXXXXXXXXXXXXKXXXXXKXXXXXXKKXXXXXXXXXKXXXXXKXXXKXXX^iKXKXXXXXXKXXXKX'XXXXXXXKKXXXKXXXKXXXXKXKXXXXXKXKKXXXXXXKXXXXXKXXXXKXXKXKXXXXXX 

-CURRENT MClNTH <*01M1S— 
ACTUAL SCHEDULED OVER/UNDER 

COST COST SCHETj.CCr.T 
EXPENSE 

DESCRIPTION 
KXXXXKXXKHXXXXXXSXXKXXXXXXXXXXXKX XXXXXXKXXX XXXXXXXXX XXXXXXXKHX XKKXXKXKXK KXXKKXXKX KKKXXXXXXX 

YEAR-TO-DATE AMOUNTS 
ACTUAl SCHEDULED OVER/UNttER 

COST COST SCHED.COST 

—13N1T COST-
—CUR.MONTH- YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXKKX XXXXXXX XXXXXXX XXXXXXX 

MESITYL OXIDE 
EMULSIFIER 
ISOPHORONE 
MIBK USED 
XYLENE USED 
ARMUL EMULSIFIER 
TENNCO 500 
OTHER RAW MATERIALS 

TOTAL 

PROPM)IL TECH 
PR0PM4IL BLEND 

19,470-
5,301-

1,325 
135 

1,258 

22,053-

41,746-

19,470-
5,301-

1,325 
1.35 

1.258 

22,053-x 

41,746-

32,842 
9,790 

215,733 
1,325 
135 

81,959 
93,321 

434,605 

1,072.463 

20,999 
6,142 
71,789 

36,702 
36,784 

171,916 

553,413 

11,843 
3,648 

143,444 
1,325 
135 

45,257 
57,037 

262,689 * 

469,050 

3.B40 
1.046 

.261-
,027-
.748-

4,350 

8.234 

.146 

.043 

.955 

.006 

.001 

.364 

.414 

1.928 

4.536 

.225 

.446 

.802 

.083 

.263 

.262 

.002 

2.083 

3.881 

TOTAL 

FRINGES 

TOTAL 

41,746- 41,74.6-xl,C7?,463 553,413 469,050 x 8.234 4.536 3.881 

TOTAL MANUF.COSIS 
PRODUCT TSF Q STD. 

TOTAL 

PRODUCT TOTALS 
3» BULK 

63,799-
34,172 

34,172 

29,627-

63,799- 1,457,068 
34,172 1,519,135-

34,172 *).,5I9,J35-

29,627- 62,067-

725.379 
783,660-

783.660-

58,331-

731,739 
735,475-

735,475-« 

3,736-

12.584 
6.740-

6.740-

5.844 

6.465 
6.740-

6.740-

.275-

5.964 
7.420 

7.420 

1.456 

if\ 

AB0000078981/53 



CEDAR CHEMTCAL COFiPORATION 

DATE 12 /31 /88 CEDAR - WEST tCLENA UNIT COST RFr-ORT BY PRODUCT 
XXXXXXXXXXXKXKXXXKKKKXXXXXXKKXK 

SUMMARY 
KXK»X»XX»XXXX*XXXXXPPnDllCTTON*K*XXXKXXX»XKXXK*K» 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 
BC0ST2 

CEDAR - WEST HELENA 
159- ACTUAL 

GCUEDILED 
CAPAnjTY 

167,135 
84,015 

199X 
PR0D~3* 200L 
UNIT—GAL 

XK»*XKXXXXXX«*XXXXXKXXKKXXKKKHK*XKXKXKKXKKKKK**XKXXXX«KXXXXX«XXXXXXXXNKKKXXKXXXKXKXKXXKXXX«>XX«XXX«XKKXXXXXKXXXXXXXXXKXXX*XXX*XXXXKX 
CURRENT MONTH AMOUNTS 

ACTUAL SCHEDULED OVERAINDTR 
COST COST SCHED.COST 

- YEAR-TO-DATE AHOUNTS 
ACTUAL SCHEDHED OVER/IWDER 

COST COST SCICD.COST 
EXPENSE 

DESCRIPTION 

XXXXXXXXXKXXXXXXXKXXXXXKXXXKKXXXX KXKXKKXKXX KKXKXKKKX XXXXKXXXXX XXKXXXKKXK KXKXKXXXK KXXXKXXXKX 

PLANT OVERHEAD 

TOTAL X * 

PROPANIL 3 LB 

TOTAL 
CONTAINERS 
ORDINARY SUPPLY 
MAINT SUPPLIES 

TOTAL 

SALARY 
WAGES 
FRINGES 

TOTAL 

PRODUCT TSF 9 STD. 

TOTAL 

lUF. COSTS 

PRODUCT TOTALS 
3* 200L 

675 

47 

722 

785 
1,218 

328 

2,331 

3,053 
9,901 

9,901 

12,954 

675 

47 

722 

7P5 
1.-218 

328 

2,331 

3,053 
9,901 

9,901 

17... 954 

1,177,5S2 

11,177,552 

1)0,997 
3,702 

810 

* 115,509 

6.788 
9,790 
4,834 

* 21,412 

1,314,473 
1,7.43,071-

s1,247.,071-

71,402 

686,328 

686,328 

97,731 
2,140 

507 

100,378 

2,438 
11,353 
2,003 

15,794 

802,500 
571,426-

591,426-

711,074 

491,7.24 

491,224 * 

13,266 
1,562 

303 

15,131 X 

4,350 
1,563-
2,831 

5,618 * 

511,973 
651,645 

651,645-K 

139,672-

4.245-

.296-

4,541-

4,937-
7,660-
2.063-

14.660-

19.201-
62.270-

62,270-

81.472-

UNIT COST 
—CUR.MONTH- YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
wwwKww WWWWwww wwwwwww wwwwwww' 

.028 

.028 

7.420 

7.420 

7.046 

7.046 

.664 
•022 
.005 

.691 

•041 
,059 
,029 

.128 

.494 

.013 

.002 

.508 

.011 

.030 

.015 

.056 

7.865 8.012 

7.438- 7,960 

7.438- 7.960 

.427 .052 

V 
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CEDAR CHEMTCAL CORPORATION 

DATE 12/31/88 CEDAR - WEST. HELENA UNIT COST PEF-ORf Br PRODUCT 
XXXXX'KXXXKXK'XXXKXX-XKKXXXKXXXKXK 

SUMMARY 
KKXXXXXKKXK4<X'i(«4<XXXpRODUCTIONKXXKXXKKKXK*XKXKXXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - WEST HELENA 
ACTUAL 

SCHEDULED 
CW'ACITY 

52 ,195 
15,840 

330X 
PROD—3* 55'8 
UNIT—GALS 

PAGE 11 
BC0ST2 

XKKXXXKXKKXXKX*K»KXXXKXK*«XXXXXXXXKXKXXKX«X*KKXXKXXXXXXKKX«K«XXXX«XXXKXXKKXXKXXKKXXXXKKKXXXKKXXXKKKKXKXXXXXKXKKKKXKKXXKXXKKKKXKKKKKX 

CURRENT MONTH AMOUNTS— - YEAR-TO-DATE AMOUNTS 
EXPENSE ACTUAL SCHEDULED OVER/UNDER ACTUAL 8CHEW FD OVER/UNDER 

DESCRIPTION COST COST SCHED. C O ^ COST COST SCHED.COST 
X«KKK«KKKKKXXXKKXKXXXXKXX*XXX*X«X XXXXKXKKXK XKKXKXXKX XXXXXXKXXX KKKXXXXXXX XXXXXXKXX XXXKKXXKKX 

PLANT OVERHEAD 

TOTAL < « 

PRDPWIL 3 LB 

TOTAL 

CONTAINERS 
ORDINARY SUF-PLY 
MAINT SUPPLIES 

TOTAL 

-UNIT COST-

SALARY 
WAGES 
FKINGES 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TSF e STD. 

TOTAL 

PRODUCT TOTALS 
3* 55'S 

86 
236 
36 

358 

358 

358 

X 

X 

86 

236 

36 

358 * 

358 

x 

358 

348,458 

348,458 

25,623 
866 
824 

27,313 

1,822 
4,839 
2,377 

9,038 

384,809 
387,233-

387,233-

2,474-

106,762 

106,762 

7,776 
82 
490 

8,348 

749 
3,005 
1,334 

5,008 

120,198 
118,642-

118,642-

1,556 

241,696 

241,696 X 

17,847 
784 
334 

18,965 X 

1,073 
1,834 
1,043 

3,950 X 

264,611 
268,591-

268,591-K 

3,980-

—CUR.MONTH— YTIi LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXKKX KXKXKKK XXXXXXX XXXXXXX 

6.676 

6.676 

.491 

.017 
•016 

.523 

.035 

.093 

.046 

.173 

7.373 
7.419-

7.419-

.046-

.011 

.Oil 

7.420 

7.47.0 

,449 
.113 
.012 

.574 

.017 

.045 

.023 

.085 

8.091 
7.960 

7.960 

,131 

AB0000078981/55 



CEDAR CHEMICAI CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COBT RFPORT BY PRODUCT 
K«#KX4tKXXXXKHK«!KKKXXKXK«XKXXKKK 

SUMMARY 
XKKXXKXKKK)HHtK«KKX«P-Rr.Tll!CTIONXXXXXXKXXXXKK*XXKKK 

ACTUAL X THIS HQNTH YEAR-TO-DATE ACTUAL X 

CEDAR - UEST HELENA 
66,395 ACTUAL 

GLltEDULETi 
CAPACITY 

383,676 
386,304 

99X 

PAGE 8 
BC0ST2 

P R 0 D ~ 4 * BULK 
UNIT—GAL 

KKKXXXKX*KK*XK*KKXXKK«XKKXXXKKXKXXX»«XXXXKX«KKXXXKXX^«KKKX«KKXXKKKXK«XKXKKKXXXKXKKKXXKKXXXKKKXXKXKXXXXXXXXXXKXXKKXKXXXXXXXKKXKXXXXXK 

CURRENT MONTH AMOUNTS—- -
ACTUAL SCHEDULED OVER/UNDFR 
COST COST SCHEP-rOCT 

EXPENSE 
DESCRIPTION 

XKKXKXXKKXXKXKKXXKXKXKKXXKXXXXXXK KKKXXXXXXX KKXXKXXKX XXKXXXXKXX XXXXXKXKKX KKKKXXKKX XKXKXKXXKX 

YEAR-TO-DATE AMOUNTS 
Acn iAL SCHKiUI.ED OVER/UNDER 

COST COST SCHED.COST 

UNIT COST 
— C U R . M O N T H - YTD LST.YR 
ACTUAt. SCHED. ACTUAL ACTUAL 
XXKXXX XKXXKXX XXXXXXX XXXKKK* 

YESlTfL OXIDE 
EHULSIFIER 
ISOPHOROHC 

TOTAL 

PROPANIL TECH 
PROPANIL BLEND 

TOTAL 

TOTAL MANUF.COSTS 
FÎ ODUCT TSF 6 STD, 

TOTAL 

PRODUCT TOTALS 
44 BULK 

136,078 
46,529 
33,032 

215,639 

461,492 

461,492 

677,131 
598,219-

598,219-

78,912 

136,078 
46.529 
33;032 

215,6719 

461,492 

612,681 
221,581 
260,948 

Rl,095,210 

2,331,4?7 
193,656 

461,492 x2,525,0G3 

677,131 
598,217-

598.PI9-

78,912 

3,620,293 
3,456,921-

*3,4f.A,9?.l-

163,372 

611,343 
194,442 
2.55,270 

1,061,055 

7,358,629 
44,755 

2,403,384 

3,464,439 
3,447,349-

3,447,7.49-

17,090 

1,338 
27,139 
5,678 

34,155 X 

27,202-
148,901 

121,699 * 

155,854 
9,572-

9,572-* 

146,282 

2.050 
.701 
.498 

3.248 

6,951 

6,951 

10.199 
9.010-

9,010-

1,189 

1,597 
,578 
.680 

2.855 

6.077 
,505 

6.581 

9.436 
9.010-

9.010-

.426 

.040 

.524 
2.042 

2,607 

5.186 
,026 

5,212 

7.819 
9.140 

9.140 

1.321 

^ 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UNIT CBST P,EP0F;T BY PRODUCT 
KX^XXXKXXXXXXKSKKXXKXXXXXXXXXKX 

8LIMMARY 
XKXXXXXKX^^'fKKHXXXXPROnilCTTONKKKXXXKXXXKXXXXKKXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - UEST HaENA 
ACTUAL 

SCHEDULED 
CAF'ACITY 

5,005 PROD—4-* 55'S 
UNIT—GAL 

PAGE 10 
BC0ST2 

»X**KKX»XXKXXXKKKKXKK«X*X*XXXXXXXXXXXKKXXKKXKKXXKKXXKX*iMH(4XXXXKXX'XXXXH»XKKXXKXXXKKKKXXKKXKXXKHXXXXXXXXXKXXKKKXKKXXKKXKKXXXXX*«KXXKK 

CUra^NT MONTH AMOUNTS 
ACTUAL SCHEDULED OVER/UttfiFR 

COST COST SCHED.CX.T 
EXPEHSE 

DESCRIPTIOH 
K»*»*XXHMXXXX«KX**XXXKKKXXK*XKKKK KKXKKXXXXX XXXKXKKX.) XKXKXKXXKX XXXXKXXXXX XXKXKXKKX KXKKKXXXXX 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCIEDULFD OVER/UNDER 
COST COST SCHED.COST 

UNIT COST 
—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXXXX XXXXXXX XXXXXXX XXXXXXX 

PLANT OVERHEAD 

TOTAL 

PkUPANlL 4 LB 

TOTAL 

CONTAINERS 
ORDINARY SUPPLY 
MAINT SUPPLIES 

TOTAL 

SALARY 
WAGES 
FRINGES 

TOTAL 

TOTAL MA^ftF.^aSTS 
PRODUCT TSF 6 STD, 

TOTAL 

PRODUCT TOTALS 
4* 55'S 

196 
226 
82 

. 504 

504 

504 

196 
726 
82 

504 * 

504 

196 
226 
02 

504 

504 

504 504 

196 
226 
82 

504 * 

504 

504 

,047 

,047 

9.140 

9.140 

,478 
.006 
.003 

.487 

.021 
,055 
,039 

.116 

9.790 
9.700 

9.700 

,090 

AB0000078981/57 



DATE 12/31/88 CEDAR - WEST HaENA 

CEDAR CHEMT[:AL a^PPORATION 

UNIT COST RFPORT BY FTOOUCT 
XXKXXKXXKXXXX K XXXXXXX XKXKXKXXKX 

SUMMARY 
KXXKXKi>KKK^«K4.tXXKXPR0ril.lCTI0N!xX4(XXKK*KXKXKXHXKXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 12 
BC0ST2 

CEDAR - WEST HaENA 
66*500 ACTUAL 

SCUmiLFD 
CAPACITY 

325.080 
318,830 

102X 
PROD—4S 3 5 ' S 
WJIT—GALS 

XKXXXXXK*KXXKX*XXXX»KXXXXXXKKXXXXKKXKKK*KX**K*XKXXXXXX*KKHKHXXKXXKXKKXXKXXXXXXKKKX*KKKKXXKKKXKXKXKXXKXXKXXXXKXKKX»KXXXXXKXXKKKXKXXKX 

CURRENT MONTH AMOUNTS 
ACTUAL SCHEDULa. OVER/UNIiT.R 
COST COST SCHni.r.OST 

-YEAR-TO-DATE WOtWTS-
EXPENSE ACTUAL SCHEDULa OVER/UNIiT.R ACTUAL SOfflULFJ) OVER/IWDER 

DESCRIPTION COST COST SCHm.r.OST COST COST SCHED.COST 
XXK«XXXXXXXXK«XX«KX**KX*KKXXK«XKK KXXXKXXKXK KXXKXXXKK KXXX-XXXKXK XXXXXXKXXX KXXKXKXKK XXXXXXXXXX 

PLANT OVERHEAD 

TOTAL 

PROPANIL 4 LB 

TOTAL 

UNIT COST-
—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXXXX KXXXXXX XXXXXXX XXXXXXX 

CONTAINERS 
ORDINARY SUPPLY 
MAINT SUPPLIES 

TOTAL 

SALARY 
WAGES 
FRINGES 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TSF (J STD. 

TOTAL 

PRODUCT TOTALS 
4* 35'S 

598,219 

598,219 

34,416 
148 

34,564 

628 
997 
263 

1,888 

634,671 
638,400-

638,400-

3,729-

X 

598,219 2,V.';',485 

59a,->19 x2,937,405 

34.41.6 170,208 
149 140 

532 

34,564 K 170,888 

628 5,869 
997 8,484 
263 4,014 

l,6n8 « 18,367 

634,671 3,17.6,740 
638,400- •{,1)9,080-

638,400-K3,118,080-

3,729- 8,660 

22 

22 

2,692,459 

2,692,459 

153,806 
260 
671 

154,737 

5,959 
10,405 
4,7.33 

21,097 

7,868,31.5 
2,868,768-

2,868, •?68-

453-

22-

22-* 

245,076 

245,026 * 

16,402 
112-
139-

16,1.51 » 

90-
1,921-
719-

2,730-* 

258,425 
249,312-

249,312-K 

9,113 

8.996 

8.996 

.518 

.002 

.520 

.009 
,015 
,004 

,028 

9,544 
9,600-

9.600-

.056-

9.036 

9.036 

.524 

.002 

,526 

.018 
,026 
.012 

.056 

9.618 
9,592-

9.592-

.027 

.012 

.012 

9.141 

9.141 

.534 

.003 

.002 

.539 

.008 

.021 

.009 

,038 

9.730 
9.700 

9.700 

.030 

AB0000078981/58 



DATE 12/31/88 CEDAR - WEST HaENA 

CEDAR CHEMICAI. CORF'ORATION 

UNIT COST REPORT BY PRODUCT 
XXXXXMtXXXKXXXXXXKXXKXXKXXXKXKX 

SUMMARY 
XKKXKXXKiMXKKXXJtKXKPhOnUCTinNKXXXKXKXXXXXXXXXXKK 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 13 
BC08T2 

CEDAR - WEST HELENA 
ACTUAL 

SCHIHUILED 
CAPACITY 

304,045 
304,045 

lOOX 
PROD--STAM BULK 
UNIT—GAL 

K««K*XXXX*X*KKXXX«KXXXXXK»XKKXKKXXKXXXXXXKkXKXXKK«X^KKXXKXXX«XKXKXXKKK«KKXKKXKXXXXXXXXKKXXXKXXKXKKXKXXKKKKXXXXXKXXKXXXKXXKXX XXXXXX XX 
CURRENT MONTH AMDUNTR— -

ACTUAL SCHEDULED OVER/UNDER 
COST COST SC+ED.COOT 

•~YFAR~TO-DATE AMOUNTS-~ 
EXPENSE ACTUAL SCHEDULED OVER/UNDER ACTUAL SCHEDULED OVER/UNtiER 

DESCRIPTION COST COST SC+ED.COOT COST COST SCHED.COST 
KXXKHKXXXKXKXKXXXXKXXXKXXXKXKXXXX XXXKKXKKXX XKXKXXXXX XXXXXXXXKK XXKXXKXXKX XXXXXXKXK XXXKXXKXKX 

EHULSIFIER 
ISOPHORONE 

TOTAL 

PROPANIL TECH 

TOTAL 

TQTAL MANUF.COSTS 
PRODUCT TSF 0 STD. 

TOTAL 

PRODUCT TOTALS 
STAM BULK 

165,53? 
680,419 

K 853,956 

1,092,209 

xl,C92,209 

2,746,165 
2,7-39,4«-

K2,739,445-

6,720 

165,536 
688,420 

853,756 

1,892,209 

1,892,209 

2,746,165 
2,739,446-

2,739,446-

6,719 

1 
1-

K 

K 

1 

1 X 

1 

UNIT COST 
-—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXXXX XXXXXXX XXXXXXX KXXXXXX 

.544 
2.264 

2.809 

6.223 

6.223 

9.032 
9.010-

9.010-

.022 

,517 
2.123 

2,639 

5.225 

5.225 

7.865 
8.960 

8.960 

1.095 

-4 
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CEDAR CHEMICAL CORF'ORATION 

DATE 12/31/80 CEDAR - WEST HELENA UNIT COST REr-iaVT BY PRODUCT 
XXKXXXKXXKKXXXXXXXXKKXXXKKKKKKX 

CUMMARY 
KXXXKXXXXXX«K»«*XXXPRnnUrTTON»»K!fKKX«KXXKXXKKKKX 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 15 
BC0ST2 

CEDAR - WEST HELENA 
ACTUAL 

GCHEDiJLED 
CAPACITY 

304,045 
304,045 

lOOX 
PROD—STAM 35 'S 
UNIT—GAL 

XHX«KKXX«KXKKK*XXKKXKXKKKXXXXXXKXXXXXXXXXKKXXX»XKKXKXXXKX«*XXXXXXKKKXKXXXKKKKKXXKXXXXXXKXKKKXXKKXXKXXXXXXKXKXXXKXXXKKKKXKXKXXXXXXXXk 

CURRENT MONTH AHOUNTS YEAR-TO-DATE AMOUNTS UNIT COST-
EXPENSE ACTUAL SCHEWJLED OVER/UNDrf! ACTUAl SCHEDUI.ED OVTR/UNDFR 

DESCRIPTION COST COST SCHED.COST COST COOT SCHED.COST 
KXXXXXXKXKKXXKXXXKKKKKXXXXXXXKXKK KXXXKXXXKX XXftXXKXXX KXXXXXKXXX KXXKKKXXXK XXXXXXXKK XXKKKKKXXK 

—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXXXX XXXXXXX XXXXXXX KKXXKXK 

PLANT OVERHEAD 

TOTAL 

STAM 

TOTW. 

CONTAINERS 
ORDINARY SUPPLY 
MAINT S U P P L I E S 

TOTAL 

SALARY 
WAGES 
FRINGES 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TBF I? STD. 

TOTAL 

PRODUCT TOTALS 
STAH 35 'S 

177 

177 

177 

177 

K 

2,739,445 

K2,739,445 

145,860 

32 

K 145,892 

2,154 
6,245 
3,470 

126 

126 

2,739,445 

2,739,445 

145,860 

32 

145,892 

2,153 
6,067 
3,469 

177 

177 K 11,869 11,689 

177 2,8'?7,206 2 ,897,15? 
2 ,908 ,706 - 2 ,908 ,706 -

K 2 , 9 0 8 , 7 0 6 - 2 ,908,706-

177 11,500- 11,554-

126-

126-x 

1 
178 

1 

180 H 

54 

9.010 

9.010 

,480 

,006 

.006 

8.960 

8.960 

.495 

.480 .495 

.007 

.021 

.011 

.039 

9,529 
9.567-

9,567-

.038-

.007 

.023 

.009 

.039 

9.500 
9.460 

9.460 

.040 
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CEDAR Cl€MinAL cnRPORATION 

DATE 1 2 / 3 1 / 8 8 CEDAR - WEST HaENA l ^ I T COST REPORT BY PRQDIXT 
X*««*KXXXK«XKKXKKKKKKKXXXKXXXKX 

SUMMARY 
KXXKXKXKK XKA««K«XK«PRGD!ICTIONXXXXXXKKKXKKXXXXXXX 

ACTUAL X I H I S MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - WEST HaENA 
ACTUAL 

?r.lirDULaD 
CAPACITY 

104,733 
137,733 

76X 

PAGE 25 
BC0ST2 

PROD—BUTOXONE 175 
UNIT—GALS 

CURRENT HONTH AMOUNTS— -
ACTUAL SCHEDULED OVER/UNDER 

COST COST SCHED.COST 

YFAR-TO-DATF AMOUNTS 
ACTUAl. SCI-IEDULED OVER/LWDER 

COST COST SCHED.COST 

KXXK**XK*XXKXXK*»XKKXKHXXXXX*»»XXXXXXXXXXKXXXKXXXXKNX'(XKXXXXXKXXXKXKXXXKXKXKKXXKXXXXXXXXKKKXXXXXXXXXXXXXXX«XXKXKXXKXXXXKKKXKXXKXKKK* 
UNIT COST 

—CUR.MONTH-- YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXKKX XXHKKKX KXXXXXX XKKKKKX 

6.580 

6.580 

2.368 

2.368 

EXPENSE 
DESCRIPTION 

XKXXXXXXXXKKXKKKKKXXKXXKXXKHXXKXX XXKXKXKXXX KXXKXKKXX XXXKKXXKKX KKKXXKXKXK XKXXXXXXX XXKKKKXXXN 

TECH ACID USED 

TOTAL 

FORMULATING FEE 

TQTAL 

TOTAL MANUF.COSTS 
PROWJCT TSF 8 STD, 

TOTAL 

PRODUCT TOTALS 
BUTOXONE 175 

689,156 

689,156 

247,995 

247,995 

937,151 
939,840-

9.39,840-

2,689-

689,156 

689,156 

247,994 

247,994 

937,150 
1,003,671-

1,003,671-

66,521-

X 

1 

1 X 

1 
63,831 

63,831 X 

63,832 

8.948 
8.974-

8,974-

.026-
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CEBAR CHEMTCAL CQUPORATTON 

DATE 12/31/88 CEDAR - UEST HELENA UNIT COST REPORT BY F-pODUCT 
KKKXXKKXXKXXXKXXKXKXXKXKKnXXXXK 

SUMMARY 
XXXXX*»X*»Xi*X*,*K»XKPPODIICTION.»K»«*KK*«-K*KXX«KKKK 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 26 
BC0ST2 

CEDAR - WEST HELENA 
ACTUAL 

SatFDUlJTi 
CAPACITY 

9.455 
9,455 

lOOX 
PROD—BIJTOXONE ESTER 
UNIT—GALS 

**KXXKK*XKK«KKKKXKXKXXXKKKXXXKX«KKKKXKXXX»XKKXKXKKKKKK'KKXXXKfiXKXKX«XXXKKKXKXKKXXKKXK«XXKXKXXKXKXXKXXXXKXKXKXXXXKXXXXXXXXKKXKKKXXXKXK 

CURRENT MiSfTH AH0Uf4r8— - YEAR-10-DATE AMOUNTS 
ACTUAL SCHEDULED OVERAIwriFR ACn.lAL SCHEDULED OVER/UNDER 

COST COST SCHED.rnjiT COST COST SCHED.COST 
EXPENSE 

DESCRIPTION 
XKXXXXXKXKXKKKXKXXKKXKKXKKXXXXXXK XXXXKXXXXX XKXKKXXKK KKXXXKKHXK XKXKXKXXKX XXXXXXKKX XXXXXXKXXX 

TECH ACID USED 

TOTAL 

PACKAGING MATERIALS 
FORMULATING F K 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TSF t» STD. 

TOTAL 

PRODUCT TOTALS 
BUTOXONE ESTER 

4 9 5 -

495-

495 -

495-

X 

495-

495-X 

4ra-

X 

495-

58,851 

58,851 

710 
39,069 

39,779 

98,630 
124,482-

124,482-

25,Hi52-

58,851 

58,851 

39,069 

39,069 

97,920 
96,376-

96,396-

1,524 

X 

710 

710 K 

710 
28,086-

28,086-* 

27,376-

UNIT COST 
—CUR.MONTH- YTD LST,YR 
ACTUAL SCHED, ACTUAL ACTUAL 
XXXXXX XXXXXXX XXXXXXX xxxxxxx 

6.224 

6.224 

,075 
4.132 

4.207 

10.432 
13.166-

13.166-

2.734-

6^ 
O 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HaENA UNIT COST REPORT BY PRODUCT 
XKXKhXXXKXXXXXXXKXKKXXKKXKXKXKK 

CUMMARY 
KXXKX«XMKKKXXM.XKXXPF'On>JCTIQNKXKKXXKXXXKKKK*XXKX 

ACTUAL X THIS HONTH YEAR-TO-DATC ACTUAL X 

PAGE 27 
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CEDAR - UEST HELENA 
ACTUAL 

SC-HEflllLFD 
CAPAniTY 

29 ,308 
34,-308 

85X 
F'ROD—BUTOXOHE 200 
UNIT—GALS 

KKXXXKXXXKXXXXKXXKXKKXXXXXXXXKXKKKXXKKXXXKXXKXKXXKKKXKXKXKKKKKXXXXXKXXnXKKKKKKXXXXXXXXKXXXKKXXXXXXXXXXKXKKXKXKXKXXKXXKKXXXXKXXXXXXXK 

-CURRENT MONTH A.M0UNT6 YEAR-TO-DATF AMOUNTS 
ACTUAl. SCHFDUl F.D OVERAINIEP 

COST COST SCHED.COST 
EXPENSE ACTUAL SCHEDULED OVER/UNOER 

DESCRIPTION COST COST 5CI€D.CC-3T 
X»XXKKXX*XXXX«X*X»*KK*XXXXXXXXKX» XXKKXXKKXK XXXXKKKKK XXXXXXXHKK XKKXKXXKXX KKKKKKK«X XXKKXKKXKK 

TECH ACID USED 

TOTAL 

FORMULATING FEE 

TOTAL 

TOTAL MANUFICOSTS 
PRODUCT TSF t? STD. 

-UNIT COST-

TOTAL 

PRODUCT TOTALS 
BUTOXONE 200 

7.71,489 

221,489 

69,404 

69,404 

790,893 
770,143-

270,143-

20,750 

221,489 

221,489 

69,404 

67,404 

290,893 
177,350-

177,350-

113,543 

K 

X 

92,793-

92,793-x 

92,793-

—CUR.MONTH-- YTD LST.YR 
ACTUAL SCIED. ACTUAl. ACTUAL 
XXXXXX XXXXXXX XKXXKXX XXXXXXX 

7.557 

7.557 

2.368 

2.368 

9.925 
9.217-

9.217-

.708 

ON, 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UHIT cosr REPOP-T BY PRODUCT 

XKX^XXX^XXXHffiXX'XXXXXXXXXXKXXKXX 

SUMMARY 

XXXKKXKXKKK«XXXXXKXPPU^'I)CT10N.*»KX«K«XXXKX-XX«XX«X 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 18 

BC0ST2 

CEDAR - UEST HaENA 

ACTUAL 

SCHEDULED 

CAPACITY 

184,573 
184,573 

lOOX 
PROD-
I W I T -

-SCI CONTRACT 
-LBS 

KKKXKKXXXKXKXKXXXK»X*KXXKXHXXXXXXKX*KXXKKKXX*KKXXKX«XKXXKKKKXX«KXKXKKKXIM(KKKXXKKXXXKXXKXXXKKXX«KXX»KXXXXXKXXXXXXKXXK*KKKKKK*XXXXK«XX 

CURRENT MONTH AMOIBTTS YEAP-TO-DATE AMOUNTS UNIT COST 

EXPENSE ACTUAL SCHEDILED OVERAINDER ACTUAL SO-EDULED OVER/UNDER —CUR.MONTH— YTD LST.YR 
DESCRIPTION COST . COST SCHED. raST COHT COST SCHED.COST ACTUAL SCHED. ACTUAL ACTUAL 

KXXXXXKXXKXXXXXXXXXKXXXXKXXXXXXXX KXKKXXXKXK XKKXKXXKX XXXXXXXXKK XXKXXKXXKX XXXXXXKXK KXKKXXXXKX' XXXXXX XXXXXXX XXXXXXX KKKKXX* 

PLANT OVERHEAD 

TOTAL 

ORDINARY SIPFI-Y 
RENTALS 
OUTSIDE LABt» 
MAINT SUPPLIES 
NITROGEN 
GAS 
POWER 
OTHER 

TOTAL 

SALARY 
WAGES 
FRINGES 
COOLING WATER 
STEAM 
AIR 
EFaUENT CONTROL 
INSURANCE & TAXES 

TOTAL 

PRODUCT TOTALS 
SCI CONTRACT 

1,008 

1,003 

1,008 

672 

20,1.90 

20,170 

672 

20,190-

20,190-* 

.189 

.189 

* 

1,008 

1,008 * 

1,008 

3,A32 
11,916 
2,618 
9,701 
1,296 

29,835 

13,283 
33,468 
19,283 
1,084 
6,941 

459 
4,396 

12,975 

91,8f;9 

121,724 

3,633 
11,916 
2,618 
9,701 
1,296 

29,836 

13,283 
32,458 
19,284 
1,084 
6,941 

459 
4,395 

12,976 

90,880 

140,906 

. 1 -

1-K 

1,010 
1 -

1 
1 -

1,009 * 

19,182-

.004 

.020 

.065 
,014 
.053 
,007 

,162 

.072 

.181 

.104 

.006 

.038 

.002 

.024 

.070 

.498 

.659 

,013 
.006 
.006 
.036 
.009 
.009 
.055 
,003 

,137 

,059 
.232 
.087 
.014 
.044 
.005 
.045 
.037 

.522 

.848 

^ 
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DATE 12/31/88 CEDAR - WEST HELENA 

CEDAR CHEMICAL CORF-ORATION 

UHIT COST RFPORT BY PRODUCT 
KKXXKiiXKXXKXXKKXXKXXXXXKXXXXXKX 

fX.lMMAPY 
XXKKXXXXX XXXXKXKXKXF'RnDl.'CTTONKXXKKXXKKKXKKKXXXXX 

ACTUAL X THIS HtWTH YEAR-TO-DATE ACTUAL X 

PAGE 24 
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CEDAR - UEST HaENA 
86X 301;360 

350,000 
ACTUAL 

SCllfTiULED 
CAPACITY 

3,242,087 
2,931,574 

lllX 
PROD—PERMETHRIN 
UNIT—LBS 

XKX*XKKKXKKXKX»KXKXXKKXXKKX»K*XXXKKXXXXKXXXKXKXKXKK«XXKKKKKXKKKXKX«XXKKXXXKXKKXXXKKKXKKKKKKKKKKKK«KXKKXHXKKKKKKKKKK*XXXKXXKKXKXX»K«K 

CURRENF HONTH iWOUNTS— YEAR-TO-DATF AMOUNTS UNTT COST 
EXPENSE ACTUAL SCHEDULED OVER/UNDER ACTUAl. SCHEDULED OVER/UNDER —CUR.MONTH— YTD LST.YR 

DESCRIPTION COST COST SCHED.COST COST COST SCHED.COST ACTUAL SCHED. ACTUM. ACTUAL 
KKMtKXXKXKXKXKXKKXXKXKKKXXKXXKXK* XXKHKKXXXX KXXKKXKXK KXXXKXXKXK XXKXKXKXXX KKXKKHXXK XXXXXXKXXX XXXXXX KXKXKKK XKKKKKX XKXXKKH 

PLANT OVERHEAD 

TOTAL 

ORDINARY SUPPLY 
REWTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
OTHER CHEMICALS 
GAS 
POWER 
OTHER 

TOTAL 

SALARY 
WAGES 
FRINGES 
COta.lNG WATER 
STEAM 
AIR 
b-FLUENT CONTTfflL 
INSURANCE tl TAXES 

TOTAL 

PRODUCT TOTALS 
PERMETHRIN 

290 

53 
2,392 

7,320 
8,118 

577 

18,750 

9,853 
32,635 

8,896 

8,027 

59,411 

78,161 

820 
670 

2,425 
7,132 

6,803 
10,318 

685 

28,353 

9,844 
26,087 
12,bf'2 

6,324 
11,170 

65,997 

94,850 

X 

530'-
670-

2,771?-
4,740-

517 
2,7.00-

108-

10,103-« 

9 
6,548 
3,676-

6,324-
3,147-

6,58.V-x 

16,689-

6.390 
1.791 
1,543 

69,462 

47,583 
89,895 

6,906 

273,570 

118,001 
311,967 
129,617 

7,rei 
1.6,804 
2,340 

11,884 
91,701 

685,165 

908,735 

28,190 

28,190 

14,994 
5,681 
9,805 

95,1X5 

37,291 
74,452 

7,849 

245,207 

93,930 
277,676 
135,215 

6,290 
18,727 
3,432 

59,510 
113,708 

708,488 

981,885 

28,190-

28,190-* 

8,604-
3,890-
8,262-

25,673-

10,292 
15,443 

943-

21,637-x 

24,071 
34,291 

5,598-
3,439-
1,923-
1,092-

47,626-
22,007-

23,323-* 

73,150-

.001 

,008 

.024 

.027 

.002 

,062 

,033 
,108 
,030 

.027 

.197 

.7.59 

.002 

.002 

.007 

.020 

.019 

.029 

.002 

.082 

.028 

.075 

.036 

.018 

.032 

.189 

.271 

.002 
,001 

.021 

,015 
,028 
,002 

,069 

,036 
.096 
.040 
.001 
.005 
.001 
.004 
.028 

,211 

,280 

.080 

.080 

.014 

.003 

.008 

.036 

.033 

.003 

.097 

.028 

.110 
,044 
,006 
.024 
.002 
.016 
.046 

.276 

.452 

Si 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COBT RFI'ORT BY PRODUCT 
XKKX«X*KKXXKKK KHXKXXKK XKKXKKXKK 

SUMMARY 
KKKKKKKXXKXXKKXXKXxF'RnDUCTIONKKXXKXXXXXKXXXKKXXK 

ACTUAL X T H I S MONTH YEAR-TO-DATE ACTUAL X 

PAGE 
BC0ST2 

CEDAR - WEST HaENA 
4X 9,000-

250,000 
ACTUAL 

SCHEDULED 
CAPACITY 

910,893 
896,735 

102X 
PROD—ORFOH 
UNIT—LBS 

XXKXXKXXXXKXKKKKKXKXXKXKXKXKKKXKKXXXKXXKKKXXKXKKXKXKXKKKKKKKXXXKXKKKXXXXKXKKXXXKKXKKKXXKXKKKKXXXKXXXXXXKKKXXKXXKXXKXXXXKXKKKXXXXXKKK 
CURRENT MOUTH AMOUNTS YEAR-TO-DATE AMOUNTS UNIT COST 

EXPENSE ACTUAL S C H B U L E U ff-'ER'HWlJIT-! ACTUAL SCHEDUl-ED OVER/UNDER — C U R . M O N T H - YTD LST .YR 
DESCRIPTION COST COST SCHED.COST T̂ OGT COST SCHED.COST ACTUAL SCHED. ACTUAL ACTUAL 

KXXKXKXKXXKKKKXKKK***«*K*KXXXKKXK XXKXKXKXXX XXKKKXKKX KKXKXKXXr.K KXXXKXXXKX XXKKKXXKK XKKXX«KKKX XXXXXX XXXXXXX XXXXXXX KKXXKXK 

PLANT OVERHEAD 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
HAINT SUPPLIES 
NITTWIGEN 
GAS 
POWER 
UASTE DISPOSAL 
OTHER 
START UP COST 

TOTAL 

SALARY 
WAGES 
FRINGES 
C1WLIN0 WATER 
STEAM 
AIR 
E F a U E N T CONTROL 
INSURANCE «. TAXES 

.152 

,152 

TOTAL 

PRODUCT TOTALS 
ORFOM 

808 

808 

808 

232 
94 

140 
2,115 

204 
73 

1,417 

59 

4,334 

2,198 
4,900 
1,569 

990 

9,657 

13,991 

232-
94-

140-
2,115-

2.04-
73-

1,417-

":9-

4,3.'.4-x 

2,198-
4.092-
1,569-

990-

8,a49-!( 

13,103-

7,871 
294 

3,871 
0,134 
R,330 
7,058 

41 
1,120 

221 

33,890 

1.0,218 
28,100 
6,37.0 

11.0 
586 
146 
490 

36,741 

82,711 

116,601 

8,246 
7,96 
226 

7,041 
6,715 
4,283 
6,429 

41 
743 

34,175 

10,043 
27,123 
11,882 

no 
586 
146 
490 24,141 

74,521 

108,646 

375-
102-
226-

3,220-
1,419 
1,042 

629 

377 
221 

235-K 

175 
977 

5,562-

12,600 

8,190 K 

7,955 

,090-

.090-

.090-

.001 

,001 
,008 
.001 

,006 

,017 

,009 
.020 
.006 

.004 

,039 

.056 

.009 

.004 
.009 
.006 
.008 

.001 

.037 

.011 

.031 

.007 

.001 

.001 

.040 

.091 

.128 

.016 

.001 

.001 

.012 

.005 

.002 

.024 

.004 

.065 

.035 

.084 

.039 

.006 

.005 

.003 

.021 

.029 

.224 

.441 

^ 

î  
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CEDAR CHEMTCAL CORPORATION 

DATE 12/31/83 CEDAR - WEST HELENA UNIT COST REPOr<T BY PRODUrr 
KKKKKKKXKXXXKXXXKKXKXX-XXXXXXXXX 

•SUMMARY 
XXXXXX XKXXKlfXXXXXXXpPOUJCTIONKXKXKKKXKXKK XKKKKKX 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL 

CEDAR - WEST HELENA 
ACTUAL 

SCHEDULED 
CAPACITY 

127,069 
990,350 

13X 

PAGE 19 
BC0ST2 

PROB--DIPHWE C 
UNIT—KILOS 

*K«KKKXK*KXXXKXKXKXK«K»*KX*XX*XXXXXXKXXXXX*KXKKXK«HKKK«KXK*XXXXKXX«»XX»KKXKXXKKXKKXXKKXXKX*KKXKKXXXKXXKKXXKKKKKKXXXXX*«XXXKXX**KXK*K 

CURRENT MONTH AMOUrfTS— YEAR-TO-DATE AMQIJNTS UNIT COST 
EXPENSE ACTUAL SCHEDULED OVER/DNDER ACTUAL SCHEDUI.ED OVFR/UNIER —CUR.MONTH— YTD LST.YR 

DESCRIPTION COST COST SCHED.COST CO-t̂ T COST SCHED.COST ACTUAL SCHED. ACTUAL ACTUAL 
KKXXXKXKKKXKXKXKXXKXXKKXXKKXKXXXX XXKXXXKKXK XXKKKXKXX KXXXKKXXKK XXKXXKXXKX XXKKXKXKK XXXKKXXKKX XXXXXX KXXXXXX XKKKKKX KXKXKKK 

PLWtT OVERHEAD 

TOTAL 

OTHER RAH MATERIALS 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
NITROGEN 
GAS 
F-OUER 
WASTE DISPOSAL 
OTHER 

TOTAL 

SALARY 
UAGES 
FRINGES 
COOLING WATER 
STEAM 
AIR 
EFFLUENT CONTROL 
INSURANCE J, TAXES 

TOTAL 

PRODUCT TOTALS 
DIPHONE C 

28,649 

28,649 

18,547 

4,491 

23,038 

339 
5,259 
329 

5,927 

57,614 

28,649 20,705 1,111,360 1,090,655-

28,649 K 20,705 1,111,360 l,090,655-< 

18,547 

4,491 

23,078 X 

339 
5,7.59 
329 

5,97.7 X 

57.. 614 

7,900 
4,275 

27,015 
64,450 
7,004 
8,082 

40,863 
25.757 
2,625 

107,971 

41,274 
166,974 
69,435 
2,535 
12,948 
2,256 
8,187 

57,175 

367,704 

571,460 

10,415 
3,034 
28,877 
116,939 
4,951 
6,257 

64,176 
41 

3,437 

243,142 

77,435 
310,026 
125,107 
2,535 
12,948 
2,256 
8,187 

57,440 

595,934 

1,950,436 

2,515-
3,759-
1,8//-

52,489-
2,053 
1,825 

23,313-
25,716 

812-

55,171-K 

36,161-
143,052-
55,672-

1,735 

7.33,150-* 

1,378,976-

.163 

,163 

.062 
,034 
.213 
.507 
.055 
.064 
.322 
,203 
.021 

1 .479 

,325 
1.314 

.546 

.020 
,102 
.018 
,064 
,466 

2.855 

4.497 
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CEDAR CHEMICAL CtKPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UNIT COST RFPORT BY PRODUCT 
Kii4»XXKKXKKKX«XKKKKXXXXXXKKKXKXX 

SUMMARY 
KXXXKKKXXKKKX-^KXXKKPKQDUCTIONKXXXKXXXXSXXXX'XXXXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - WEST HELENA 
1,180 ACTUAL 

SCiriilLEIi 
CAPACITY 

138,600 

PAGE 20 
BC0ST2 

PROD--MES 
UNIT—L 

KXXXKXKXXKK*XKKKKKKKXXXXXKXKXKKKKKXKXKKXXXKXKX*XXKKKXf««K*XXKXXXK.XXKXXXXKXKXXKXKXXXKXKXKX*XXKXKXXXXXXKXKXKKXXKXXKXXK«KXKXXXKKXXKHXXH 

CURRENT MONTH AMOUNTS YEAR-TO-DATE AMOUNTS UNIT COST 
EXPENSE ACTUAL SCHEDULED OVER/IINtiER APTUAL SCHT.DULFD OVER/UNDER —CUR.MONTH— YTD LST.YR 

DESCRIPTION COST COST BCHED.f.ariT COST COST SCHED,COST ACTUAl. SCHED. ACTUAL ACTUAL 
»**KKKKK*XXKKKK*«XXXKXXXXXXXXXXXX KXKXKKKXKK XXXXXKXXX KXXXXXXXXK KXXKKXKKXK KXXXXXXXX KXXXKKKXKX XXXXXX XXXXXXX XXKXKXK XXXXXXX 

PLANT OVERHEAD 

TOTAL 

ORDINARY SUF'PLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
NITROGEN 
GAS 
POWER 
OTHER 
START UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
COOLING UATCR 
STEAM 
AIR 
EFTLUENT CONTROL 
INSURANCE t. TAXES 

TOTAL 

PRODUCT TOTALS 
MES 

1,905 
118-
203-
38 

1,622 

185-
175 
153-

168-

1,454 

1,905 
118-
203-
38 

1,622 « 

185-
175 
153-

5,604 
3,575 
1,353 
3,782 
451 

7,688 

17,403 

8.850 
19,188 
9,238 

10,446 

168-x 47,722 

1,4'^4 65,17.5 

x 

5,604 
3,525 
1,353 
3,782 
451 

2.688 

17,403 X 

8,850 
19,188 
9,238 

10,446 

47,722 * 

65,125 

1.614 
.100-
.172-
.032 

1,375 

.157-

.148 

.134-

.142-

1.232 

.040 

.025 

.010 

.027 

.003 

.019 

.126 

.064 

.138 

.067 

.075 

,344 

,470 

,340 

.340 

.002 

.001 

.026 

.046 

.009 

.061 

.004 

.150 

.103 

.255 

.111 

.005 

.007 

.004 

.043 

.040 

.568 

1.058 
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CEDAR CHEMTCAL CORPORATION 

DATE 12/31/88 CEDAR - UEST HELENA UNIT COST REPOPT BY PRODUCT 
KKftXKKXKKKXXXXXXXrxXXXKXXKXKKKK 

SUMMARY 
KXKKK*KKKXKiH(««KK«KPROriUCTinNKKKXXKKKK;:KK»XK«XXK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 21 
BC0ST2 

CEDAR - WEST H«LENA 
ACTUAL 

SCi!EIil.lLF.D 
CAF-ACITY 

499,631 
PROD—SECTAGON II 
UNH—G(M-

XKKXKXKXKKXKKKKKKKKXKXKK»XXKKXKKXKX*KXXKKKXKKXKKXXKXK»K«XKXK«XXKXXKKXKKXXKKKXKXXXKXXXXXKXXXKXK*KXXKKKKXKXX«KXKKKXXXXXKXXKXKKKKXXKKKX 

EXPENSE 
DESCRIPTION 

KXXXKKKKKKXKXXXKXXXKXKKXKXXKKKKKK 

PLANT OVERHEAD 

TOTAL 

OTHER RAU MATERIALS 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPaiES 
NITROGEN 
GAS 
POWER 
OTHCR 
BTART UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
COOLING WATER 
STEAM 
AIR 
EFFLUENT CONTROL 
IfGURANCE & TAXES 

CURRENT WNTH AHOUNTS 
ACTIJAL SCHEDULED OVER/UNriF.T< 

COST COST ECHEri.COGT 
XXXKKXHXKX XKXXXXXXX XXXXXXXKXX 

YEAR-TO-DATE AMOIMS 
ACTUAL SCHEDULED OVER/IWDER 
um COST SCHED.COST 

XKKXXKXXXX XXXXXXKXK XXXXXXXXKK 

TOTAL 

1,330 1,330 

7,675 
150 
350 

4,103 

13,984 
966 

26,347 

* 48,575 

19,370 
43,748 
21,295 

F-RODUCT TOTALS 
SECTAGON II 

1,330 

1,330 

20,376 

1.330 \ 104,739 

1,330 153,314 

UNIT COST 
-—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
W W W W W W W w w w w w w W W W W W W w W W W W W W W 

.384 

2,675 
150 
350 

4,103 

13,984 
966 

26,347 

48,575 * 

19,370 
43,748 
21,295 

20,376 

104,739 K 

153,314 

.005 

.001 

.008 

.028 

.002 

.053 

,097 

,039 
.088 
.043 

• 041 

.210 

.307 

,384 

.924 

•924 

•001 
.018 

.182 

.007 

.016 

.154 

.010 

.387 

.095 

.392 

.147 

.045 

.101 

.009 
•093 
• 108 

,989 

2.684 

-J 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UHIT COST REPORT BY RJOrnJCT 
wwwwww-B'JHHIwwwiiXwii'wwwTl'wwilil X ftKnlrw 

SUHHARY 
XXKKKKKKXKfKKKKXXKKPRnn'-JCTinNKKXXXXXXXXXXKKXKXKX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - WEST HELEHA 
15,657 ACTUAL 

fa-IEDULLD 
CAF-ACITY 

15,6-57 

PAGE 23 
BC0ST2 

PROD—DUPONT-MBC 
UNIT—LBS 

KXKXKKXX*KKKKXXXK«XXXXXKXKXKXXKXXKX»XK*XKKXKXKXKKXXK»KftXX«XXXKKXXKKKKXXXXK«KXXXKXXXXXXXXXXKKKXKXKXKXKKXKXXKKXKXK**XXXXKKXKKXKXKKKXKK 

EXPENSE 
DESCRIPTION 

KXKXKXXK»X*XXKXKX*XXXXXKXXHXKXKKX 

PLANT OVERHEAD 

TOTAL 

ORDINARY SUF-PLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
OTHER CHEMICALS 
NITROGEN 
GAS 
POWER 
OTHER 
START UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
COa.ING WATER 
STEAM 
AIR 
EFFLUENT CONTROL 
INSURANCE t. TAXES 

TOTAL 

F-RODUCT TOTALS 
DUPONT-MBC 

ACTUAL 
COST 

KKKKKXXXH 

1,421 
100 

6,731 

1,766 
5,886 

539 
39,192 

105,635 

6,790 
17,789 
6,523 

10,446 

41,548 

147,183 

-CURRENT MONTH AMOUNTS 
SCHEDULED OVER/DWiF.R 

COST SCHED.ror,T 

1,421 
100 

6,731 

1,766 
5,8C.6 

539 
89,19? 

YEAR-TO-DATE AMOUNTS 
ACTUAL S C H E M E D OVER/OMlER 

COST COST SCHED.COST 
XKXKXXKXXK XXKXX-XKXK XXXXKXXXXX 

1,471 
100 

6,790 
17,789 
6,573 

10,446 

41,54!? X 

147,1.83 

6,77.1 

1,766 
5,886 

539 
94,7.17 

105,6-"̂ 5 » 110,660 

6,790 
17,789 
6,523 

10,446 

41,548 

152,208 

UNIT COST 
—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAl. ACTUAL 
XXXKKX KKXKKKX KXKKKHX KXKKKKK 

.128 

,128 

1,421 
100 

6,731 

1,766 
5,886 

539 
94,217 

110,660 * 

6,790 
17,789 
6,523 

10,446 

41,548 K 

152,208 

,091 
,006 

,430 

.113 

.,376 

.034 
5.697 

6.747 

,434 
1.136 

.417 

.667 

2.654 

9,400 

.091 
,006 

.430 

.113 

.376 

.034 
6.018 

7.068 

.434 
1.136 

.417 

.667 

2.654 

9.721 

.015 
•005 
.008 
.068 
.011 
.009 
.004 
.040 
.004 

.164 

.045 
,202 
.072 
.012 
.056 
.003 
.025 
•045 

.460 

.751 
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CEDAR CHEMICA! CORPORATION 

DATE 12/31/88 CEDAR - WEST HELENA UMIT COST RFPORT BY PRODUCT 
KlfKKXKXKXK«XKX:tKXKXKXXXXXXK«KKX 

fjilMMARY 
XXXXXKXKKi(»X««XKXXXPROril.!nTIONlH(XKXKKKXKKXX XXX XXX 

ACTUAL X T H I S MONTH YFAR-TO-DATE ACTUAL X 

CEDAR - WEST HELENA 
ACTUAL 

SCHJUULFD 
CAPACITY 

PAGE 2 8 
BCCmT2 

PROD—IK-E a A N T 
UNIT—LBS 

XXKXXXXXXXXXXXKX XX XXKXXKXKXXXKKXK XXXXXXX XKXXXXKKKXKKKK«KKKXK»KKXXKKKXKKXKXXXKXKKK*«KXXXK*XKXXKXXXXXXKKXKXKXXXKKXKXXXKKKXKXXXXXXKKXXK 
CURRENf MONTH AMOUNTS— -

ACTUAL SCHEDULED OklER/lWrCR 
COST COST SCHED.rOCT 

EXPENSE 
DESCRIPTION 

KXXXXKKXKKKXKKKXKKKKKKKKKKKXHKKK* KXXKXKKKKX XKHKHKXKX KXXXKXXKXK XKXXKXKKXK XXKKKXKXX XKKXXKKKXK 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHEDILED OVER/UNDER 

CO-P.T COST SCHED.COST 

- U N I T COST-
— C U R . M O N T H — H D L S T . Y R 
ACTUAL SCHED, ACTUAL ACTUAL 
KXKKXK KXXXXXX KXKXKKK KXKXKKK 

PLANT OVERHEAD 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPaiES 
NITROGEN 
GAS 
POWER 
OTHER 

35 35 

TOTAL 35 35 

SALARY 
UAGES 
FRINGES 
COOLING WATER 
STEAM 
AIR 
EFFLUENT CONTROL 
INSURANCE & TAXES 

TOTAL 

TOTAL MANUF.COSTS 
P R O m X T TSF e S T D , 

140 
14,259 
37,481 

14,259-
37,341-

1,879 
4,753 
2,152 

35,682 
103,711 
1,371 

33,803-
98,958-

781 

10,381-

10,241-

10,241-

6,630 

58,370 

58,370 

17,011-

68j611-x 

68,611-

37,535 

46,319 

46,354 

33,621 

174,385 

174,470 

3,914 

128,066-x 

J 28,066-

TOTAL 

PRODUCT TOTALS 

IDLE n .mi 

10,241- i i .>i\ i 68,A11- 4.1.,354 174,47.0 128,066-

5 ^ 
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CEDAR CHEMICAL CORPORATION 

DATE 1 2 / 3 1 / 8 8 CEDAR - WEST HaENA 
PRODUCTION 

COST REPORT DY DEPARTMENT 
KXKftKKKXXKXKXKX'KXXXXXKXXHXKXKXX 

PACE BC0ST4 

CONTROL CONTtaiL 
DESCRIPTION 

W TTW WW WW W W W W ' l H T W l M t w W l H T W W W W W W W W 

CURRENT MONTH AMOUNT?^- --
ACTUAL SCHEDULED OVER/UNDER 
COST COST SCHED.CIKT 

KXXKXXXXKX XXKKXXXXX HIXXXXXKXX 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHEDULED OVEP/UNIiER 

COST COST SCHED.COST 
XXXXXXXXitK XXKKXXXXX KXKKKXKHXK 

5510 BUTOXONE TECH ACID 
5630 DCA 
5640 PROPIONIC ACID 
5650 F'ROPIONIC AWJYDRIDE 
5660 MESITYL OXIDE 
5670 EMULSIFIER 
5675 ARMUL 
5680 ISOPHORONE 
5685 TENNECO 500 
5690 XYLENE 
5695 MIBK 
5850 OTHER RAW MATERIALS 
5970 PACKAGING MATERIALS 
6100 SALARIES 
6110 UAGES 
6140 HOLIDAY & VAC PAY 
6150 SICK & AaOUED PAY 
6160 OTHER (CW.L-OUT PRE) 
6300 CONTRACT LABOR & MTL 
6340 NATURAL GAS 
6350 ELECTRICITY 
6360 WATER 
6400 ORDINARY SUPaiES 
6410 MAINTENANCE SUPPLIES 
6470 NITROGEN 
6510 OTHR CHEM t. SOLVENTS 
6590 CONTRACT FORMLLATING 
6650 RENTALS 
6950 SALARY FRINGES 
6960 UAGE FRINGES 

506,870 
11,010 
16,238 

116,608 
41,228 

1^258 
33,032 

135 
1,325 

28,649 
495-

15,117 
38,799 
17,842 

940 
92-

16,877 
24,999 

1,731 
4,203 
1,003 

522-

3,712 

14,653 

15,118 
42,709 

900 
350 
108 

6,876 
23,955 

744 
300 
210 

990 

9,567 

506,870 
11,010 
it,/.i7S 

116.608 
41,220 

1,258 
33,037 

135 
1,325 

28.649 
495-

1-
3,909-

16,042 
590 
200 

10,001 
1,044 

987 
3,903 

793 
72.V 

2,772 

969,496 
5,7.36,079 

440,857 
7,36,500 
673,319 
396,908 

81,959 
1,1.64,600 

93,321 
135 

1,325 
20,705 

710 
101,895 
463,885 
54.573 

5,619 
3,005 
2,140 

1.̂ /),67.8 
277,800 
70,378 
28,842 
10,475 
62,536 
19,006 

356,468 
23,458 

969,49-'. 
5,467,862 

508,736 
290,513 
705,338 
366.170 
36,702 

1,015,479 
36,284 

1,111,360 

176,337 
521,379 

19,901 
4,189 
1,320 

140 
120,589 
311,173 

19,854 
22,7';7 
5,254 

51,156 
17,529 

356,467 
18,610 

5,086 707,431 213,331 

231,783-
67,879-
54,013-
12,019-
30,783 
45,257 

149,121 
57,037 

135 
1,325 

1,090,655-
710 

5,608 
57,494-
34,772 

1,430 
1,685 
2,000 

40,039 
33,373-

524 
6,115 
5,221 

11,380 
1,477 

1 
4,848 

5,900-

DEPARTMEHT TOTALS 
PRODUCTION 

895,120 793,090 x 12,367,69'. 
102,030 11,714,053 1,153,643-
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DATE 12/31/88 CEDAR - WEST HELENA 
MAINTENANCE-GENERAL 

CEDAR CHEMICAI. CORPORATTON 

COBT REF-OPT BY [lEPARTMFtfT 
X*KKXKX*XX«XXXnXKKXK«KXXXKXXXXX 

PAGE BC0ST4 

COHTROL CONTROL 
I€SCRIPTION 

n n n TT n n n H n t% f l WWWWT'F IWWW R W W W W W W W 

CURRENT MONTH A.HOUNTS 
ACTUAL SCHEI'ULED ff.'ER/liWlCr:: 

COST COST SCHED.COST 
XXXXXXXXKK KXKKX^KXK 4(«XKXX«X:tK 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHER)l.ED OVER/UNDER 

COST COST SCHED.COST 
KKKKKXXKXX KKXKXXXX'X XXXKKXXKKX 

5250 START-UP COST 
6100 SALARIES 
6110 WAGES 
6140 HOLIDAY (a VAC PAY 
6150 SICK h ALLOWED PAY 
6160 OTHER (CALL-OUT PRE) 
6300 CONTRACT LABOR & MTL 
6390 TRVL t. ENTERTAINMENT 
6400 ORDINARY SUPPLIES 
6410 MAINTENANCE SUPPLIES 
6420 MAINTEN»<CE TOOLS 
6430 EXPENDABLE ITEMS 
6510 OTHR CHEM J. SOLVENTS 
6620 F a s «. TUITIONS 
6650 RENTALS 
6730 POND CLOSURER/CREDIT 
6940 EFFLUENT COST 
6950 SALARY FRINGES 
6960 WAGE RINGES 

121,792 
4,998 

13,876 
9,182 

353 

21,158-
41,590 

1,260 

75 
1,245 

3,240 

5,000 
18,655 

2,610 
30 
20 

3,190 
100 

1,107 
14,250 

200 
1,100 

75 
150 
299 

4,731 

121,792 
2 -

4 .779 -
6;572 

30-
20 

2 ,837" 
100-

22 ,265-
27,340 

200-
160 

7 5 -
75 -

946 

169,889 
60,736 

257,677 
34,040 
2,354 
2,626 

49,339 
89 

18,731-
345,914 

133 
24,772 

1,641 
15,624 

170 

58,827 
286,636 

26,303 
1,061 

196 
48,148 

740 
11,994 

397,248 
1,400 

19,633 
525 

1,298 
13,208 

170 

509 109,018 172,662 

169,889 
1,909 

33,959-
7,657 
1,293 
2,430 
1,191 

651-
30,225-
51,334-

1,267-
5,139 

525-
343 

2,416 

13,644-

DEPARTMENT TOTALS 
MAINTENANCE-GENERAL 

178,453 
51,517 

126,97.6 X 
1,050,791 

990,129 
60,662 

• ^ 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/88 CEDAR - UEST HELENA 
STORE t. RECEIVING 

COST REPORT BY DEPARTMENT 
XXKXK*KXXXK-XXXXHKX»X«KXXKXKX«XX 

PA(^ BC0ST4 

CONTROL CONTROL 
ASCRIPTION 

KXKKKKK KXKKKKXXXKXKKKKXXKKXX 

CURREHT MONTH AMOUNTS— YEAR-TO-DATE AMOUNTS 
ACTUAL SC.HEDli.tD OVEP/UWDlTo ACTI.IAl BCHEIOJl F.D OVFR/UNDER 

COST COST SCHED.COST COST COST SCHm.COST 
XXKXXXKKXK XKXXKXKXX «XKXXXKK>i:t K^IXKKXKKXK XKKXXKXXK XKXXKKXKXK 

6110 UAGES 
6140 HOLIDAY ta VAC PAY 
6150 SICK i, ALLOUED PAY 
6160 OTHER (CALL-OUT PRE) 
6400 ORDINARY SUPPLIES 
6410 MAINTENANCE SUPaiES 
6680 FREIGHT IN (MISC.) 
6960 UAGE FRINGES 

1,267 
1,298 

222 
478 

1,431 
148 

9 
3 

1,275 
772 

164-
,150 

7-
3-

1,053-
^ 4 -

17,958 
4,053 

291 
758 

8,666 
7,911 

17,437 
1,872 

6? 
56 

13,986 
8,925 

521 
2.181 

,228 
702 

5,320-
1,014-

DEPARTMENT TOTALS 
STORE & RECEIVING 

3,265 
3,638 

373-x 
39,637 

42,339 
2,702-

vi 
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DATE 12/31/88 CEDAR - WEST HaENA 
SAFETY i, SECURITY 

CEDAR CHEMICAL CORPORATION 

COST RFPOK-T DY TiFPAPTMF.NT 
XKKHXKXXXXXK XX KXKKK X KXXKKKKXXXX 

PACE BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

KKXXKXK XXXKXKKXKKXXXK******* 

CURRENT MONTH <«^U.NTfi— -
ACTUAL SCHEDULED QVER/UNDFR 
COST COST 6C-H£D,C-a<̂ .T 

«XKK«KKK»K XKKXKKXKK KXKKKKKXKK 

YEAR-TO-DATE AMOUNTS 
ACTUAL RCHRDUl-ED OVa</UNDER 

COST CnST St̂ iHED.COST 
VKKXKKKKHX XXKKXXXXX XXXKKKKKKK 

6100 
6110 
6140 
6150 
6160 
6260 
6270 
6280 
6300 
6390 
6400 
6620 
6950 
6960 

SALARIES 
UAGES 
HOLIDAY ta VAC PAY 
SICK & ALLOUED PAY 
OTICR (CAa-OUT PRE) 
MEDICAL EXAMS 
BLOOD TEST 
SAFETY SUPPLIES 
CONTRACT LABOR t. MTL 
I W L & ENTERTAINMENT 
ORDINARY SUFF-LIES 
F a s *, TUITIONS 
SALARY FRINGES 
WAGE FRINGES 

DEPARTMENT TOTALS 
SAFETY d SECURITY 

2,428 
7,015 
3,418 

4,377 

2,650 

19,888 

2,423 
6,109 

961 
72 
13 

1,280 

3,580 
170 

20 

3,297 

17,930 

906 
2,457 

72-
13-

1,780-

797 
170-

29,664 
77,383 
9,645 

491 

13,908 
1,975 

44,558 
614-

7.0- 700 

647- 34,754 

1,958 * 
217,464 

29.384 
75,320 
8,621 

974 
91 

18,281 
3,080 

43,850 
1,280 

840 

38,976 

7.20,717 

280 
2,063 
1,024 

503-
9 1 -

4,373-
1,105-

708 
1,894-

140-

4,222-

8,253-

(i 
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DATE 1 2 / 3 1 / 8 8 CEDAR - UEST HaENA 
LABORATORY 

C i J i m CHEMirV\L CORPORATION 

COST RFF-OPT BY DEPARTMENT 
KX^l<«XKX4XKX X XXX X KXttXXXXKXXKXX 

PAGE BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

KKKKXX* KXKXXKKXXKXXKXKXXXKKX 

CURRENT MONTH AHOLWTS 
ACTUAL SCHEDULED OVER/HNICR 

COST COST SCHED.COST 
XXKKXXKKXK KK«KXJ»AX« A X X X X X - ^ X X X 

YEAR-TO-DATE AMOUNTS 
ACTUAL GCHFDUI.RD OVER/UNDER 

CLKT COST SCHED.COST 
K»XXXXXXXr /.KKKK'XKKX KXKXXKXXKK 

6100 
6110 
6140 
6150 
6160 
6-300 
6390 
6400 
6410 
6620 
6650 
6950 
6960 

6980 

SALARIES 5,331 
WA(£S 10,049 
HOLIDAY & VAC PAY 6,337 
SICK <i ALLOUED PAY 149 
OTHER (CALL-OUT PRE) 
CONTRACT LABOR «. HTL 
TRVL i . ENTERTAINMENT 
ORDINARY SUPPLIES 3,657 
MAINTENANCE SUPPLIES 64 
FEES (. TUITIONS 
REHnALS 
SALARY FRINGES 
WAGE FRINGES 3,887 

SUB TOTAL 29,474 

ALLC COST CENTER EXP 

5,231 
12,350 
1,758 

122 
28 
120 

190 

25 

3,271 

25,101 

?.:J01-
4,579 

27 
28-
120-
5-

1,75.') 

i:?.6-

:»5-

616 

4,373 

62,463 
120,369 
17,040 

223 
149 

59 
36,279 
1,699 
1,448 
242 

57,707 

305,678 

60,400 
148,310 
15,484 

928 
345 
720 
75 

30,098 
1,767 
1,198 
417 

65,396 

325,138 

2,063 
19,941-
1,556 

705-
196-
720-
16-

6,181 
68-
250 
175-

7,689-

19,460-

DEPARTHENT TOTALS 
LABORATORY 

29,474 
25,101 

4,^73 X 
305(678 

325,138 
19,460-

<3 
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DATE 12/31/88 CEDAR - WEST HaENA 
SHIPPING & PACKAGING 

CEDAR CHEMinW. CORPORATION 

CGBT REPftPT BY DEPARTMENT 
KKKKX4U(XXKXKXKXXKXXKXXXKKXKXKXX 

PAGE BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

KKXXKXK KKXKKHKKKKKKKXKXXKKKK 

CURRENI MONfH cYMOLlNTR— -
ACTUAL SCHEDULED OVER/UNDER 

COST DJST SCHED.COm-
XKKXXKKKK* «XKXKK«t»K KKKX^XXKX 

YEAR-TO-DATE AMOUNTS 
ACTUAL fiCH£DI.«.EO OVER/UNDER 
COST CaST SCHED.COST 

KKXX.>K''.KXX KXXX-XKKXK XKKXXXKXXX 

5890 CONTAINERS 
6100 SALARIES 
6110 WAGES 
6140 HOLIDAY & VAC PAY 
6150 SICK i. ALLOWED PAY 
6160 OTHER (CAU-OUT PRE) 
6400 ORDINARY SUPaiES 
6410 MAINTENANCE SUPPLIES 
6950 SALARY FRINGES 
6960 UAGE FRINGES 

35,091 
2,088 
2,560 
1,443 

148 
3,688 

874 

2,088 
680 
749 
146 
41 

100 
75 

367 

35,071 

1,800 
674 
146-

41-
48 

3,813 

464,707 
23,989 
30,023 
7,0i]9 

598 
1,085 
7,515 
0,621 

507 18,298 

423,595 
24,137 
43,814 
6,312 
1,619 

287 
6,971 
2,175 

18,362 

41,108 
148-

5,791-
877 

1,021 -
798 
544 

6,396 

64-

DEPARTHENT TOTALS 
SHIPPING & PACKAGING 

46,092 
4,246 

41,846 K 
569,921 

527,722 
42,699 

^ 
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CEDAR CHEMICAL aPPQRATJON 

DATE 12 /31 /88 CEDAR - WEST HELENA 
ENVIRONMENTAL 

COST REPOrvT BY DEPARTMENT 
KX4XKKXXKKXKXXXKXXXXXXKXKXXKXHX 

PAGE 8 BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

XXXXXXX XXXX»»»KXXXKXKKKKXKXH 

CURRENT MONTH AMOUNTR— -
ACTUAL SCHEDULai OVER/UNDER 

COST COST SCHED. CJST 
XXXHKKKKKX XKKXKK^ftK X«KKK*tiKXJ( 

YEAR-TO-DATr AMOUNTS 
AC'lltAL nrXEBUl FD OVER/UNDER 
COST COST Sr>CD.COST 

HKKXXXKXKK KXKXKXXXK KXKXXKXKXK 

6100 
6110 
6140 
6300 
6390 
6400 
6410 
6560 
6580 
6620 
6650 
6710 
4730 
6900 
6950 
6960 

6990 

SALARIES 2,703 
UAGES 2,275 
HOLIDAY t, VAC PAY 1,537 
CONTRACT LABOR i , MTL 35,920 
TRVL «i ENTERTAINMENT 17 
ORDINARY SUPPLIES 
MAINTENANCE SUPaiES 
OFF SITE UASTE DISPO 4,491 
OTHR USTE TREAT CHEM 
FEES & TUITIONS 
ltf!NTALS 
PROPERTY TAXES t, LIC 22,560-
FOND CLOSURER/CREDIT 22,882-
POWER 
SALARY FRINGES 
WAGE FRINGES 859 

SUB TOTAL 2,360 

ALLC COST CENTER TSF 13,919 

3,396 
5,906 

600 
50 
2C'0 
500 

905 
150 
565 

3,18 

15,460 
15,460-

693-
3,631-
l,S37 

35,320 
33-

700-
500-

4..491 

905-
1.50-

23.125-
22,882-

2,32? 

13,100-

29,379 

25,960 
45,41,7 
1-537 

48,130 
69 

22,270 
4,128 

75,798 

600 
18,619-
22,897-
4,728 

19,349 

156,485 
120,95-?-

27,223 
56,847, 

5,647 
319 

9,881 
4,295 

82 

5,574 
1,711 
5,964 

7,306 

28,019 

154,864 

165,580-

3.263-
11,426-
1,537 

42,483 
750-

12,389 
167-

25,716 

5,574-
1,111-

24,583-
22,882-
2,578-

8,670-

1,621 
44,67.7 

DEPARTMENT TOTALS 
ENVIRONMENTAL 

16,279 1A,279 X 
35,532 

10,716-
46,248 

^ 
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DATE 12/31/88 CEDAR - WEST HELENA 
YARDS & GROUNDS 

CEDAR CHEMICAL COPPORATIW 

COST REPORT BY TEPARTMENT 
KKKXK^KXXKXKXXKXXKXXXXXKXXKXKKX 

PAGE BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

XXXXXX* KKXXXXKKXKKKXXKKXKKXX 

CURRENT MONTH AMOUNTS— -
ACTUAL SCHEDULED 0'.ER/IINDFR 

COST COST fiCHED.rOST 
K « X * * « * K X * **KK*j>«KK KKKXXKXKXK: 

YEAR-TO-DATE AMOUNTS 
t j r y m i SCHEDlLED OVCR/Utfl:CR 

CC3ST COST S O E D . C O S T 
Xr.KS'XKXXXK XXXXXKXXK XKXKXKKXKH 

6100 
6110 
6140 
6300 
6360 
6400 
6410 
6650 
6950 
6960 

SALARIES 
WAGES 
HOLIDAY «, VAC PAY 
CONTRACT LABOR t< MTL 
WATER 
ORDINARY SUPPLIES 
MAINTENANCE SUPF'LIES 
RENTALS 
SALARY FRINGES 
WAGE FRINGES 

lEPARTMENT TOTALS 
YARDS ta GROUNDS 

BUB TOTAL 

734 
414 
375 

317 

277 

2,117 

1,455 
1,942 

325 

10 

1,306 

J, 038 

1,708-
414 
50 

307 

670 
19,541 

414 
4,857 

336 
20 

1,029- 7,551 

2,97.1-K 
32,389 

5,179 
15,260 

4,T39 

70 
20 

7,603 

.17., 871 

4,509-
3,281 

414 
118 

266 

482-

- -0 
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CEIl(^R CI€MICAL CORPORATION 

DATE 1 2 / 3 1 / 8 8 CEDAR - WEST HELENA 
ADMINSTFIATIVE 

COST REPORT BY lEPARTHENT 
K**K*KXXKK«XKXXKX*KXXXXX XXXXXXX 

PA(£ 10 BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

KKXXKXK XXXKXKKXKKXXKX-XKKKXXK 

CURRENT HONTH AMOUNTS— 
ACTUAL SCHEDULED O'.'ER/l WDER 

COST COST SOO.COST 
XKKKKKKXKX KXXKK4)fKK KXXXXKKKKK 

YEAR-TO-DATE AMOUNTS 
ACTUAL SaEDtll-ED 0Vf3</UNDER 

COST COST SCHED.COST 
KXXKXKKKKX iiXXKXXXKX KKKKKKKXKK 

8100 SALARIES 
8140 HOLIDAY i. VAC PAY 
8150 SICK PAY 
8160 OTHER PAY 
8200 PAYROLL TAXES 
8210 GROUP INSURANCE 
8220 UKMNS COMP INSURANCE 
8230 PENSION aAN COST 
8310 TEMPORARY HELP 
8350 aECTRIClTY 
8360 COURRIER EXP. 
8370 COMMUNICATIONS 
8390 TRAVa 
8395 MEALS/ENTERTAINMENT 
8400 OFFICE SUPPLIES 
8420 CONTRIBUTIONS 
8460 MISCELLANEOUS 
8560 AUTO REHTALS 
8610 DUES (, SUBSCRIPTIONS 
8620 F a s & TUITIOHS 
8630 ADVERTISING 
8660 OWSULTING a E S 
8695 OTl-ER LEASE EXPENSE 
8899 MANAGEMENT FEE EDDY 

23,000 
6,577 

3,297 
4,170 
1,198 

429 
3,975 
2,618 
226 

1,475 
28 

1,883 
384 

20 

647 

22,997 

3,550 
3,400 
240 

2,500 

400 
120 

ijoo-:-
640 
400 

1,380 

730 
400 
120 
95 

1,105 
6,292 

3 
6.577 

253-
770 
958 

7..500-

40(V-
309 
975 

1,978 
174-
75 
20 

1,153 
l.i-

120-
75-

450-
6.297 • 

305,520 
6,328 

41,916 
30,881 
9,662 
30,616 

10,431 
2,787 
37,446 
7.0,418 
4,749 
15,555 
1,838 
7,385 
4,050 
2,051 
4,612 
2,663 

9.919 
1-

785,746 
914 
142 
26 

47,814 
39,713 
3,656 

,29,7.72 

12,548 
1,818 

37,075 
9,557 
4,403 
15,033 

285 
9,45? 
3,657 
1,591 
4,712 
2,366 

12,5.50 
55,604 

19,774 
5,414 

142-
26-

5,898-
837-

6,006 
1,394 

2,117-
969 
371 

10,861 
346 
527 

1,553 
2,074-

393 
460 
400 
297 

2,631-
55,605-

DEPARTMENT TOTALS 
ADHINSTRATIVE 

49,927 
47,369 556,826 

577,391 
20,565-
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DATE 12/31/88 CEDAR - UEST HaENA 
GENERAL PLAHT 

CEDî R CHEMICAL CORPORATIWJ 

COST RFPORT BY DEPARTMENT 
KXKXKKKKKKXKXKKKXXKXXKKKXXXKKXX 

PAfE 11 BCtKT4 

CONTROL CONTROL 
DESCRIPTION 

KXXXXKK . KKXMKXKKXKKXKKKXKKXKK 

CURRENT HGNTH AHOI.lNTR— -
ACTUAL SCHEDULED O-JER/UNDFR 

COST COST SCHED,COr.T 
KKXXKXKXKK XXXXKKKKK KKItXKXKXXX 

^YEAR-TO-DATE AMOUNTS 
ACTIfAl. SCHEDULED OVER/UNDER 
COST COST SCHED.COST 

KKXKTIXKKKK XXKKK'KMKK KXKKKKXKKK 

5260 
6600 
6710 

6999 
8900 
8910 

TASK FORCE EXPENSES 279,500-
INSURANCE-FIANT 12,146 
PROPERTY TAXES i, LIC 6,638 

SUB TOTAL 260,716-

ALLOC PLT OVERHEAD 35,679 
DEPfSCIATION 55,508 
AMORTIZIATION EXP 

14,5C'0 
17,205 

33,290 
59,000 
48,000 
2,300 

294.000-
5,059-
5,053 

294,006-

23,37.1-
7,508 
2,300-

421,842-
329,090 

65,946 

26,806-
928,173 
590,969 
163,312 

107,213 
285,172 
33,430 

425,773 

853,379 
547,073 
33,310 

529,055-
43,968 
32,508 

452,579-
74,794 
51,896 

130.00? 

DEPARTMENT TOTALS 
GENERAL PLANT 

169,529-
142,590 

317,119 K 
1,663,648 

1,859,535 
195,887-

— C N 
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DATE 12/31/88 CEDAR - UEST HELENA 
GENERAL PLANT 

CEDAR CHEMTCJV. CORPORATION 

COST REPORT BY OEF-ARTMENT 
KMXX*XKXXKXKKXKKXKXKXKKKK«XKXK 

PAGE 12 BC0ST4 

CONTROL 

X»***K« 

6710 

8620 

CONTROL 
DESCRIPTION 
XXXXKKXKKXXXKXKKXXXXX 

PROPERTY TAXES i. LIC 

SUB TOTAL 

F a s d TUITIONS 

DEPARTMENT TOTALS 
GENERAL PLANT 

SUB TOTAL 

CURRENT HONTH m m J f i 
ACTUAL SCHEDULED OVEF'.'UNDER 

COST COST SCHED.COST 
KXXXXKKXXK KXKKKKK'^X KHXXXXKXKX 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHEDULED OVER/UNDER 
COST COST SCHED.COST 

ftXXIinXKXK-X XXKKKXKXX K«KX£X«XX« 

7,054 

2,054 
152 

2,206 

545 

545 

1,509 

1,509 
152 

1,661 

o 
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DATE 12/31/88 CEDAR - UEST HaENA 
RESEARCH t, DEVaOPMT 

CEDAR CHEMICAI. CORF-QRATION 

COST REPOr<T BY DEPARTMENT 
KKKXKXXKXXKKX!; XKXXKXX XXX KKKKXKK 

PAGE 13 BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

KXKKKKK XK«XKXX»H«*KKKK'»*KKKK 

CURRENT m m H AMOUNTS 
ACTUAL SCHEDlLQi OVER/UNDER 
COST COST SCHED.COST 

X'KKKXKKKXX KX«KK«4iiiK •iKHKXKKny.X 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHEDULED OVt̂ R/UNDER 

COST COST SCHED.COST 
XXXXXKXKKX XKXKHXXXX XXKKX-XXKKX 

8100 SALARIES 4,425 
8140 HOLIDAY i VAC PAY 191 
8390 TRAVa 430 
8395 HEALS/ENTERTAINHENT 104 
8610 DUES ta SUBSCRIPTIONS 116 
8620 FEES «. TUITIONS 48 

4,425 
191 
a.70 
104 
116 
40 

8,850 
191 
872 
104 
116 
861 

8,850 
191 
872 
104 
116 
861 

DEPARTMENT TOTALS 
RESEARCH t< DEVaOPHT 

5,314 5,314 X 
10,994 10,994 

<:x> 
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DATE 12 /31 /83 CEDAR - UEST HELENA 
FRINGES 

CEDAR CHEMICAL CORPORATION 

COST REPORT BY ICPARrMFNT 
KKXKKXKKKKXKKX X KHX KX-XX KX XKKKKKX 

PAGE 15 BC0ST4 

CONTROL CONTROL 
DESCRIPTION 

WWWWWWW ww'W'wwiHHf WWWWWWI^WVJWWOTW 

CURRENT MONTH AMOUNTR— •-
ACTUAL SCHErKJLED OVEK-IINBrR 

COST COST SCHED.COST 
KKXXXXXXKX KKKKKJiK^t^ •KKX-XKKXXX 

YEAR-TO-DATE (WOUNTS 
ACTUAL 6(>IErjlll.ED OVER/UNDa: 

COST COST SCHED.CaST 
KXXXKXXXKX nXXXXXXXK XXXXKXXKKK 

6200 
6210 
6220 
6230 

6990 

PAYROLL TAXES 
GROUP INSURANCE 
UQRKMANS COHP INSUR 
PENSION PLAN COST 

SUB TOTAL 

ALLC COST CENTER TSF 

9,229 
16,761 
2,930 

28,920 

23 ,920 -

13,-000 
18,600 
3,700 

12,900 

48,200 
2,224-

3,771 •• 
1.R37-
770-

12.."00 

19,280-

26 ,696 -

•89,1)2 159,906 
183,637 217,6?'.ft 

45,684 44,43? 
143,584 151,37.8 

462,017 
462,018-

573,404 

572,757-

70 ,874 -
3 4 , 0 2 1 -

1,252 
7 ,744 -

111,387-
110,234 

DEPARTMENT TOTALS 
FRINGES 45,976 

45,976-« 1,152 
1,153-

V 
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0 
o 
.-> COMPANY West Helena-04 

CAPITAL EXPENDITURE STATUS - AFE PROJECTS IN PROGRESS 

12/31/8B 
D 

O DESCRIPTION CEDAR PLT I ACTUAL CAPITAL BPENDINQ I 
NO NO PRIOR CURRENT TOTAL EST1M. APPROVED 

TO 1/1/88 YEAR PROJ COSTTO C A a 
COST COMPLETE o 

' , Emiiisltler rank • 8704 25.479 21.743 47.222 50.000 50.000 ^ 
Q r a c s P r o j e d BBOS 103.392 103.3SZ 2,700.000 
Back-up generalor BB06 21,633 21.633 38.500 36,500 

Q Flaker tar flaked tech 0607 0 200.000 ~) 
Waste water sccumulation lank 8808 26,000 26,000 31,140 

o 
o 

9 

9 

O 

o 

9 

O 

O 

9 

O 

O 

O 

J 

Nate: Capital work being done without an approved CAR in hand. 

Total 2S.479 172.768 198.247 3.019.840 68.500 

Pagei ^ 
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O 
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o 
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o 

o 

o 

o 

o 

J 

o 

o 

o 

COMPANY West Helena-04 

CAPITAL EXPENDtTURE STATUS - AFE 

12/31/88 

COMPLETED PROJECTS 

DESCRIFnON a 

Drum storage Area 
Used Plaudlar Exc 301 
Mobile Loading Dock 
P.C. Computer System 
Envtrinmentsl Co*t(PurchBje Agreement 
Yorkshlre-Dlphone C Rant Expaniion 
Spare Vacuum Pump 
Lab Oflice 

EDAR 
NO 

PLTC 
NO 

8705 
8707 
8803 
8804 

8706 
8601 
8802 

ACTUAL 
PRIOR 

T01/1/86 

6.104 

380,118 

CAPITAL SPENDING 
CURRENT 

YEAR 

128 
6.680 
3.015 
7,708 

66,000 
468.176 
24.7B0 
10.133 

TOTAL 
PROJ 

1 
ESTIM. APPROVED 

COSTTO 
COST COMPLETE 

5.230 
6.880 
9.015 
7,709 

66.000 
868,294 
24,780 
10,133 

10.000 
6.000 
9.100 
7,600 

660,000 
25.000 

laooo 

CAR. 

10.000 
6.000 
8.825 
7,600 

650,000 
25.000 
9,888 

Tolg] 385,222 811,928 897.150 927.600 717,213 

Pagei ^ 
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EXPENSES 

CEDAR-WEST HELENA 
TOTAL PLANT EXPENSES COMPARISON TO BUDGET 
FOR PERIOD ENDING DEC 31.1988 

START-UP COST 
SAURIES.V/AGES ft FRINGES 
SAFblYSUPPUES 
CONm LABOR 
NATURAL GAS 
ELECmiCfTY 
WATER 
T t E 
OROINARY SUPUES 
MAINTENANCE SUPPUES 
MAINTENANCE TOOLS 
EXPENDABLE rtEMS 
NITROGEN 
WASTt DISPOSAL COST 
CONTR FORM 
INS-PUNT 
FEES&TUmON 
RENTALS 
FREIQHT IN 
PROPERTY TAXES 

YEAR TO DATE 
ACTUAL 1 

169,867 
2.051,035 

44,558 
69,182 

160,626 
277.799 
20,374 

217 
77,000 

370.846 
133 

24,772 
62,532 
44,601 

356.486 
329.068 

3,789 
39.920 
8.666 

49.375 

3UDQET 

2,232.723 
43,650 
60.674 

120.589 
311,173 

19.854 
1,134 

81,741 
410,809 

1,400 
19,633 
61,166 
18.136 

356,467 
285,122 

6.910 
33.946 
13,966 
33,947 

AVERAGE 
• DIFF 

166.887 
-181.688 

708 
6,508 

40,036 
-33,374 

520 
-917 

-4,741 
-39.963 

-1,267 
5,139 

11,378 
26.666 

-1 
43.966 
-5,12T 
5,974 

-6.320 
9,428 

MONTH 
14.157 

170.920 
3.713 
S.765 

13.385 
23.150 

1,698 
18 

6.417 
3D.9D4 

11 
2.064 
6.211 
3.733 

29.706 
27,424 

316 
3,327 

722 
4,115 

%T0 
TOTAL 
3.094% 

37.361% 
0.811% 
1.260% 
2.925% 
6.059% 
0.371% 
0.004% 
1.402% 
6.763% 
0 002% 
0 451% 
1.133% 
0.816% 
6.481% 
5.993% 
0.069% 
0.727% 
0 158% 
0 899% 

SUB-TOTAL 

ADMIN EXPENSE 

DEPR & AMORT 

SUB-TOTAL 

TOTAL COST 

LESS BLrrOXONE COST: 

CONTTUCfTFORM 
AMORTIZATION 

TOTAL PLANT OPERATING COST 

<161,065 4.111.250 49.81S 346.7ES 76.776% 

E87.966 577.391 -9.438 47.330 10.343% 

78^276 560,383 181.893 63,523 13.882% 

1,330.231 1,157,774 172.457 110,653 24.224% 

5,491.298 5,269.024 222.272 4S7.B08 100.000% 

3E6.466 356,467 -1 2B.70B 
163,311 33,310 130,001 13.609 

4,971,519 4,879,247 92,272 414,293 
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CEDAR-WEST HELENA 
PLANT COST SUMMARY 
ASOF 12/31/88 

IMONTH 

JAN 
FEB 

MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

DEC 
DEC 
DEC 

jYEAR 

1988 
1998 
1938 
1988 
1988 
1988 
19BB 
1986 
19B8 
1988 
1988 
1988 

1987 
1966 
1985 

MO COST 

373,834 
499.726 
497.790 
406,387 
404.164 
396,109 
377.609 
389,935 
391,212 
320,887 
389.663 
503,482 

403,203 
414.716 
207,128 

YTD COST 

373.834 
872,569 

1,431,2.32 
1.777.352 
2.181,584 
2.677,750 
2.949,601 
3,339.682 
3.730,843 
4.076,267 

, 4.467,992 
4.971.619 

4,592,296 
4.37i137 
4.604.654 

YTDAVQ 

373.834 
436,295 
477,077 
4H338 
436.317 
429.626 
421,372 
417,448 
414,538 
407,827 
406,161 
414,293 

382.691 
384.511 
383.721 

MONTHLY 
MAN HRS 

8.985 
13.213 
9.872 
9.548 

11.2B0 
7.939 
9.506 
7,898 
7,550 
9,716 
6.B0S 
7,824 

9,734 
9,283 
9.227 

Y-T-D 
MAN HRS 

9,965 
22,138 
32,070 
41,616 
5Z.896 
60.835 
70,341 
78.239 
85.789 
95.504 

102,309 
110.133 

117.023 
111.154 
123.743 

MONTHLY 
COST PER 
M, HRS 

41.61 
37.75 
50.42 
42.57 
35.63 
49,89 
39,72 
49.37 
51.82 
33.03 
57.26 
64 35 

41.42 
44.87 
22.45 

Y-T-D 
COST PER 
M.HRS 

41.61 
39.31 
44.63 
42.71 
41.24 
42 37 
41.93 
42.68 
43.49 
42.70 
43 67 
4514 

39.24 
39.36 
37.21 

MONTHLY 
PLT HRS 

600 
640 
744 
720 
744 
720 
744 
744 
720 
744 
720 
744 

744 
744 

Y-TD 
PLT HRS 

600 
1.440 
2.1 B4 
2.904 
3.648 
4,368 

,• 5,112 
5.866 
6,576 
7,320 
8.040 
8.784 

8.760 
8.7B4 

7441 6,760 

MONTHLY 
COSTPER 
aTHRS 

623 06 
593.72 
669 07 
664 43 
543.26 
550.15 
607.54 
524.11 
543.35 
431,30 
641.23 
676.72 

541.94 
687.41 
278.40 

Y-T-D 
COSTPER 1 
PLT HRS 

623.06 
605.96 
655.331 
612.04 
69802 
590.14 
S77.00 
570.28 
567.34 
557.14 
655.72 
565.97 

524.23 
497.97 
525.65 
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CEDAR WEST HELENA 
CON 1 IHLmON TO FIXED COST 

AS OF DEC 31,1988 

SALES ft REV 
LESS TECH USED 
NETSALES _ 

RAW MATERIALS; 
DCA 
PACID 
PANHY 
EMUL & ARMUL 
ISOPH 
M.0. 
OTHER 
TOTAL RM. . . 

DIRECT COST: 

ORD SUPPUES 
RENTALS 

0 . S. U B O R 

• MAINT SUPPLES 
NrmOGEN 
GAS 
POWER 
START-UP COST 
OTHER 
CONTAINERS 
TOTAL D.C. 

CONTR-TO FIXED 

.:.::,-;:,.,........ '.... 
FIXED & VARIABLE 
PLANT EXPENSE 
SAL WAGE ft FRG 
ALLOCATIONS: 

STEAM, COOL'GW. 
A i a E F F L f t S A F 
INS & TAXES 

SUB-TOTAL 
TASK FORCE 
PLANT O H . 
P U N T ADMIN 
DEPREQATION 
T O T A L F . a V . P E 

• • i . ..• • .• 

(OOO-S) 

P.TECT FLK'D 3# 

2.253 0 1.655 
-6,588 186 1,022 
7,849 -186 C33 

4# STAM BLEND 

5.026 2.887 
2.331 1,892 
2.695 896 

36 
166 

-129 

6.238 
441 
236 

92 
216 

33 
94 

5.913 0 434 

222 166 
261 688 
612 
193 

1.2B8 8S4 

48 

48 

5 7 5 

2 1 
14 

46 2 
32 
56 
48 1 

46 
9 

136 
212 55 143 

. . . . . . . . .,./......../.. 
- - • " - • • — • • • • ' • • 

1.724 -241 56 

1 

170 148 
171 148 

. . .A 

'• 
1,236 -5 

12 
12 

.' - . 
-189 

' . . . . . : • . - : ; - " 

280 6 3D 

23 
116 
419 6 30 
62 

192 2 
84 85 

145 
892 8 116 

19 12 

19 12 

137 71 

156 83 

1 

1 

1 

• 1 • i . iP • i ..•• • 

TOTAL 
PROP 

11.857 
0 

11,857 

. .-• 

5,236 
441 
236 
480 

1.184 
693 
267 

8,537 

• .-•. -: 

17 

3 
14 
49 
32 
56 
49 
46 
9 

484 
739 

2.581 
• •/ •. . • 

348 

23 
116 
487 
52 

194 
377 
145 

1,265 

SO 
104 

DIPH 

106 

ICI ORFOy 

2.430 171 
^ES DUPT SECT-Q 

125 140 292 

104 106 2.430 171 126 140 232 

21 
21 

1 

4 
12 

2 
10 

1 

30 

..:....:..,.. .. 
74 

8 

4 

27 
64 
7 
8 

41 

28 

187 

-102 

6 8 

2 
2 

69 4 
8 

48 5 
89 7 

7 1 

223 33 

-
2.207 138 

B 
2 
2 
4 
3 

17 

. \ 

108 

1 

7 

2 
6 

94 

110 

- -
30 

3 

4 

14 

26 
2 

49 

...\... 
243 

;- : .,...,.,.: .: ; -̂  

66 

13 
13 
92 

41 
2 

19 
164 

277 

26 
59 

382 

170 

6 
ZZ9 
766 

661 44 

33 1 
91 37 

685 82 

379 35 
127 4 
83 42 

1,274 1B3 

Paget 

38 

10 

48 

31 
18 
9 

106 

31 

10 
41 

ID 
10 
22 
83 

84 

20 
104 

67 
22 
24 

217 

I H . • • 

TOTAL 
TOLL 

3.368 

3,368 

21 
21 

-.-••-

26 

7 
28 

158 
29 
87 

171 
123 
36 

649 

2,698 

.'• •-••.-

1.101 

73 
240 

1,414 

733 
188 
428 

2.763 

1 -.-•• 

BUTOX BUTOX BUTOX 
176 
834 

200 ESTER 
261 257 

1 
834 261 2571 

•:• 1 

689 
689 

221 59 
221 59 

248 

248 

. • - ".-

-103 

69 40 

69 40 
. , , . ; • • . . " • • 

-29 158 
• - • • , - . . • . • • — • - • • • . • • • " 

-474 

183 
•311 

TOTAL 
BUTOX 

1.352 

1,362 

989 
969 

357 

357 

26 

-474 

183 
-311 

1 • ••. 

IDLE 

ar 
146 

146 

.-..-

0 

. . 
146 

- . ... 

« 
9 

37 
46 

2S 
71 

COMP 
TOTAL 

16.723 

16,723 

6.236 
441 
236 
480 

1,164 
693 

1,277 
9,527 

43 

10 
43 

207 
61 

123 
220 
169 
406 
464 

1,745 

6,451 
•-• • • - • • ; 

l,45e 

96 
393 

1.947 
-422 
927 
665 
781 

3,77« 

• • . • • ... • • 
! 

O 

o 

~1 

• ) 

-) • 

7> 

:.) 

•'.-) 

) ' -
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TOTVAR/THANSF 

PLT PROFIT 

ACT PLT PROFIT 

1 459 •234 -61 406 -330 -222 IB -1 -5 1 2 0 1 3 1 -426 -148 69 -515 11 -4851 

1 373 -15 2 674 242 32 1,308 -79 -863 932 -27 2 •54 23 -66 634 119 99 852 64 2,158 

1 373 -15 2 674 242 32 1.308 -79 -863 932 -27 2 -64 23 -66 634 119 99 852 84 2.1681 
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CEDAR WEST HELENA 
PROPANIL ANDTOLUNG UNITS ORIGINALLY BUDGETED AND SOLO 
AS OF 12/31/88 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
OEO 

TOTAL 

t ^ - ' ; * ? • ' 

JAN 
FEB 
MAR 
AFn 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

PT*1-,, , 
ivaxiM^UA 

JAN 
FEB 
MAR 
APR 
MAY 

SITAM OAL i 
BUD 

116,125 
86.260 

91,B7G 

308,260 

'" "'"r"'r 

ACT 

118,125 
96,250 

91,875 

306.260 

" " ^ -

OVtUN) 

0 
0 
0 
0 
0 
D 
0 
0 
D 
0 
0 
0 

0 

BUTOXONE 175 
BUD 

720 
720 
160 

3.626 

29,160 

27,712 

62,000 

' • / k ^ M / i P 

ACT 

720 
720 
160 

3.526 

ZS.160 

7,056 

12.368 

^160 

S,604 

ISO 

66.666 
-sfs^,;^. i . j^ 

OV(UN] 

0 
0 
0 
0 
0 

-20,656 

12.368 

2,160 

0 
9.604 

0 
1B0 

3.666 
• M M i M 

ICIA 

BUD 

187.142 

306.326 
361,826 
366.676 

318.506 

ACT 

187.142 

306.926 
361.B2B 
368.076 
31B.GDB 

OV(UN) 

0 
0 
0 
0 
0 

4 # Q A L 1 

BUD 

25.200 
67.550 

107,205 

oaieo 
122.102 

70.000 

20.000 

5.000 

B03J17 

ACT 

25.200 

67.550 

107.206 
88.160 

122.102 

S5.B74 

2,800 

280 

4.375 

471,646 

\i.;;:;Ma.;;:. 

OV(UN) 

0 
0 
0 
0 
0 

- U 1 2 & 
•17.200 

280 
-5,000 

0 
0 

4.376 

-31,671 
T r . . . r t „ : •-

BUTOXONE 2DD 

BUD 

13.464 

7.538 

21,000 

^:*>*-V.v;-. 

ACT 

13.484 

1,399 

1,008 

16,871 

• ^ - d i S M ! ^ 

OV(UN) 

0 
0 
fl 
0 
0 

-6,137 

1.000 

0 
0 
0 
0 
0 

-6.129 
;.•:!;« i ^ . * , 

O R F O M 

BUD 

12B.BZD 
169,600 
108.316 

ACT 

12D.eZ0 
160.600 

108.315 

OV(UN) 

0 
0 
0 
0 
0 

3 # G A L 1 

BUD 

27.252 

11.412 
30.085 

3.804 

10.000 

10,000 
20,000 

20,000 

20.000 

152.533 

. - - - • - • ; ' - ; - . -> : . - . '> ' - : : : -

ACT 

27,252 

11.412 
30.065 

3.B04 
11.412 

31,056 

40,114 
20.173 

8.082 
3,899 

37,886 

2Z4.SS5 

. . - . . - . . - . . - . • . v . . - . - . . . - . . . 

OV(UN] 

0 
0 
0 
0 
0 

1.412 

21,056 
20.114 

173 
•11.918 

3,699 

37,886 

72,422 

Bi£kOH 1 
BUD ACT 

178.200 178.200 
•106.920 -106,920 

•36.640 -36.640 

4aOQD 0 

4a080 

40.000 

155.640 35.840 
.'.fj'f.ii'!."}". ' : : : : ; . . . .^ i i , . . ! . .V!t t : ' /,.-.•....-.•.-.--- .-. --... 

BUTOXONE EBTER 
BUD 

4.320 

2.520 

6,300 

2.620 
340 

16.000 

.ii......x;u. 

ACT 

4320 

2.520 

6.3D0 

2.520 

505 

16.165 
Xv.i-A»,:.;vj.!i 

OVPJN) 

0 
0 
0 
0 

165 
0 
0 
0 
0 
0 
0 
0 

165 

OViUN) 

0 
0 
0 
0 
0 

•40.000 

0 
0 
0 

•40.000 

-40.000 

0 

•120,000 

£ 1 V « . > K K : 

MES 
BUD ACT 

137.420 

1.1BD 

0 138.600 
:•.... .. .„:,i:S;:;Ki:K(j::viKs:./:i:s-:-

SCI 
BUD 

87.740 

96.603 
1.230 

ACT 

87.740 

96.603 

1.230 

OV(UN) 

0 
0 
0 
0 
0 

OV(UN) 

0 
0 
0 
0 
0 
fl 
0 
0 
0 
0 

137.420 

1.180 

138.600 
/..(,.,.„....ffi 

MTPO 

BUD ACT OV(UN) 

0 
0 
0 
0 
0 

T E C H f f 1 

BUD ACT 

157.160 157,180 
310.760 310.760 

114,380 114.380 

100.000 0 

200.000 112.640 

517.820 
83,700 

882.300 1,298,660 
yK5^Jvy;-y;.-...-<.v.:M.^j 

OVWNl 

0 
0 
0 
0 
0 

•100.000 

-67.160 
617.820 

83.700 

0 
Q 
0 

414.360 

• K ; E ^ & 

BECTAQONO 1 
BUD ACT 

103.460 

272.341 

123.830 

0 499.631 
iM^j:.i,i:../i".. : . / . . -

OV(UN) 

0 
0 
0 
0 
0 
0 
0 

103.460 

272,341 

123.830 

0 
0 

499,631 
.„>.:,.^!jix-

DIPHONE 1 

BUD ACT 

t1.7ZB I1.7ZB 
26,624 26.624 

OV(UN) 

0 
0 
0 
0 
0 
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3 

.1 

3 

0 

D 

O 

3 

O 

6 

3 

D 

O 

O 

3 

JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

TOTAL 
y.\,'^4-.-*^!v,<&. 
:--(:-';-;-a-;ii-';:6 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEO 

TOTAL 

i ' , P J ( t 

350.000 269.453 
350,000 191222 
350,000 82.317 

210.776 
336.060 
276.325 

350.000 301.360 

2.931.574 3.242087 

-50.547 
-168.778 
-257.683 
Z10.77B 
33B.D80 
276.325 
-48,640 

310.513 

DUPONT 1 
BUD ACT 

16,857 

0 16657 

' • . . ' 1 • 

OVJUN) 

0 
0 
0 
0 
0 
0 

a 
0 

a 
0 
0 

15.667 

15,667 

' 9 

400 400 

250.000 

250.000 

512.870 
9.788 

-8.000 

0 
-250.000 
612.870 

9.788 
•269,000 

896,735 BI0.B93 14.1581 164.573 184573 

120.000 
152.000 
170,000 
170.000 
170.000 
170.000 

44,894 
43.825 

-76,106 
-108.175 
-170.000 
-170.000 
•170.000 
•170.000 

0 

0 990,350 127.069 -663.281 

v.*v*>'i'-3'-:%';.^----/:i"v.?i^?iVS.'-5\"-' :-r•.̂ /•,;̂ tt̂  .-' •.•i&'-M#A- - > - " ;••..-.-:-.•.-«'•:-Jw:oif 
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CEOAR-WEBT HEL£NA 
PU^a INCOME STATEMENT COMPARISON TO BUDGET 
FOR PERIOD ENDING DEC 31,168S 

HETSALfS 

COST OF SALES 

GROSS MARGIN 

DEPHECUT10N 

NET INCOME 
i - iyi ' '• '• '•• '•• '••• '••• '• ' '•-- '• '- '^•• '• '•••:-"-

VJ;:;:-^:-v:-:-<C"; ' • : - ; 

NETSALES 

00ST0f8AL£8 

GROSS MARGIN 

DEPREaATION 

NET INCOME 

NETSAlfS 

COST OF SALES 

QROSS MARGIN 

DEPRECIATION 

NETWCOME 
' V « % ^ % ^ 

Jl 1 ^ \ 

PROPANIL 
ACTUAL BUDGET 
8,969.665 6,235,762 

7.756,813 7,005.108 

1.211752 1,230.664 

145.095 196.046 

1.087.657 1,034.608 
^.-.•.*.-,-.Aj/.'...^.\ v\\....t....\..\..' : . . . . .; . 
-• v.-:-6:::-•---: -jxr"—•-•.•-/-.•AV,.*.<V,-

DUTOMT 
ACTUAL BUDGET 

140.203 

173,027 

-32.824 0 

22.162 

-64.986 0 

- - 1 " - . ~ 

DIPHONE C 
ACTUAL BUDQET 

106.200 1.973.000 

739.966 2.324501 

-633.765 -351.601 

229.167 159.000 

-662.932 -510501 

DBT 
733.803 

751.705 

•17.802 

•60.951 

33.049 
M;-.-«*:;x:':-i'SS 
•>xj-'--'>.'A-.w,̂ ->-:-:':--

DIFF 
140.203 

173.027 

-32.824 

22.162 

54.986 
", - ^ T ' 

DIFF 
L86S.800 

1.584.638 

-2B2.Z64 

70.167 

362 431 
v' ^ ' \ ' 

BUTOXONE 
ACTUAL BUDGET 
1.352.369 1,294683 

335.964 973,886 

1.Q16.405 320.797 

163,312 33.310 

DIFF 
67,666 

-637,922 

635.608 

130.002 

663.093 267.487 665.606 
4 A . . . ; " ; - • - • • - • " " - - • ; ; - . , : - , - . j y . ; - / • . - . • x ' - ; ' ' - ' ' • • • • ) . * • . • . / 
•/•;-:••.• -. •- .- »-.•: -.-••̂ •̂.•/•?i-:•v>•••-•••v y w(-,*.-.';-"---'v---,, 
,--i:-;.-:.^.«;•-.:,i:t•:;-^M•.^^^-i.^::U•••v••:-v^.-. 
-.-Ji-.-.-,-.\-:.::.">«».i-,s-..-.-..-.-..-.-"..i.-.-._ ->.!•.-.•• 

8CI 
ACTUAL BUDGET DIFF 

104.224 104,224 0 

165,156 183.125 

•60,932 -68.901 

18.611 18.610 

•79 443 77 411 

/ * " " * " -s 
SECTAGOND 
ACTUAL BUDGET 

291302 

246,347 

46.955 0 

23,682 

23 273 0 

2.031 

•2.031 

1 

-1032 

DIFF 
292.302 

246.347 

46.956 

23.682 

23.273 

STAM 
AOTUAL 
2.886,982 

2,644,149 

242.833 

242.B33 
- * ' • • ' - : . ' • • • • • - . - , . - . , , 

ORFOM 
ACTUAL 

170.665 

155.957 

U708 

41.839 

BUDQET 
1604.126 

2.743.030 

•138.604 

•138.904 
....j.....'..-...-.-.-.-.,.-,->Jy 

V'"\^'!uSi/S'f". 

BUDQET 
206,426 

159.186 

47.240 

25.806 

•27 131 I ) 434 

• " i ' ' , < , - •,-

I D L f P U K T t O T H E R ' 
ACTUAL BUDQET 

146,128 •4.008 

68.082 

88.048 

25.400 

62 646 
I t 

181.339 

-186.339 

61,000 

•248,339 

f \ f A 

DIFF 
281B56 

-98.881 

381.737 

381.737 . 

':'• . . - i . - ry i * 
A>.>'..- ' .- ' . . : .«« 

DIFF 
•35.781 

-3.229 

-31632 

18.033 

-40665. 

\ ; . ^ 
DIFF 

160,128 

-123.257 

273,385 

•35,600 

388685 

1 , J > / \ / 

ICIA 
ACnJAL BUDGET 

1430.808 1140.999 

1.415,573 

1,016,236 

83,640 

931,595 
- ' f yo-A".-.-v.AA;,^. 

'Mi''".''.:v.--'.'A-.-.>: 
ME8 

ACTUAL 
124.740 

113.685 

11,055 

8.473 

1.41B.838 

721,161 

88,711 

634.460 
«• ' ' - . : .-;,:,v->--Sxi 

BUDGET 

0 

1.682 0 

TOTAL PLANT 
ACTUAL BUDQET 

16.72i186 16.565.220 

13.803.718 

2,920.468 

751281 

2156187 

^ - _/ - ^ 
A 

14.970.013 

1.685.207 

680.363 

1004824 

DIFF 
289,609 

•4.265 

284.074 

-3,071 

297.145 
••.•••'. '/, A •• ;>••>,• 

DIFF 
124.740 

113.685 

11.055 

9.473 

DIFF 
-120,843 

1,16103a 

1.041.187 

184969 

856218 

-
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CEDAR WEST HELENA 

CONTIBUTION TO FIXED COST 

SALES ft REV 
LESS TECH USED 
NfT8ALJE.B.̂  
..>^;,-,;,/r.,--,>,:. .:.^..;;,:^..>;;v-;:X, 

RAW MATERIALS-'" 
OCA 
P. AOO 
PANHY 
EMUL ft ARMUL 
ISOPH 
M 0. 
OTHER 
TOTALBfM, 
>v..-.. :,.v(.%5%. . ,^^)5 ;>^ j - j ; 

DiRECTCOstr' 
ORO SUPPUES 
REHTALS 
0. S. UBOR 
MAINT SUPPUES 

-NITROGEN 
GAS 
POWER 

START-UP COST 
OTHER 
CONTAINERS 
TOTALO. a 

CONTR TO FD^p 

FJXED ft VARIABLE 
PUNT EXPENSE 
SAL WAGE ft FRG 
AUOCATIONS: 
STEAM. COOL'GW, 
AHEFFLftSAF 
INS a TAXES 

SUB-TOTAL 
TASKFORCE 
PUNT 0. a 
PUNTADMIH 
DEPREOATION 
TOTALF.f tV.P.t 

DEC 31.1988 

P.TECJ F m o 
1253 0 

•6.598 188 
7.849 -186 

- r i A y i A V A V A V S ^ ^ V / ' -

5.236 
441 
23B 

5.913 0 
K^y.tc..,{^4i^:.,.i: 

6 7 

2 1 

14 
48 
32 

i 56 
48 1 

48 
8 

1 212 55 

l';•:/:":•,•.?v^^•:-:?'ifvf^ 

1.724 -241 

fi.''T • 1^^ - / ' " ' " ? ' . 

280 6 

23 
116 
418 6 
62 

182 2 
84 

145 
892 8 

3# 4# STAM BLEND 
1.655 6.026 1687 
1.022 1331 1,032 

633 1695 996 
•• "•-; .^.^BS;^J/AVA•:;A;SA^^... t 

92 222 166 
216 261 688 

33 612 
94 193 

434 1,288 854 
: ->• -.-• •-•,-.-5;;-;>--V: - f v W ^ v.-v«--- '•:• 

5 

2 1 

136 170 148 
143 171 146 

-,£.-.^-.-.-.-:.M/-,\.A-.-,'.V.-.-A-...«-.-.... . - " 

56 1.236 -5 
Vi-r^-'^VV...-..?. • . . • • : ~ . . ~ . i ; t 

30 19 12 

30 19 12 

85 137 71 

116 156 83 

36 
166 

-129 
vA ' ^ i 

48 

48 
. - . . • . . - : . 

12 
12 

-*-A"' 'V"'" '" 
vZvXv.-.'. J 

-1B9 
V A . . . : : : 

1 

1 

1 

(OOO-S) 
TOTAL 

PROP 
11.867 

0 
11.857 

. - . > • • : : . • . ' . • : : • • • • 

5,236 
441 
236 
480 

1.164 
693 
287 

¥V 
-:-yK-.A-"" 

17 
3 

14 
49 
32 
56 
49 
46 

9 

484 
739 

issMfe;: 

1581 
, A . A : . A . : 

348 

23 
116 
487 
62 

194 
377 
145 

1,265 

SCI 
104 

DIPH 
106 

I d OHFOK 
1430 171 

MES DUPT SECTC 

126 140 292 

104 
-... .:•.-:..:.•;: 

106 
"»-"V;v 

21 

1430 

.*.-..-: ..-.. -; 
,?" 

- . . . ; ; A . ; 

126 
. . . . . , . . : . < , . • . • 

140 292 

.^:-:....-.^:.: 

21 
vf-:AH-:. 

1 

4 
12 
2 

10 

1 

30 
• : • : • . • • : * • • ' . -..-./......—-. 

74 
^ .A.^ i . ^ . . 

66 

13 
13 
92 

41 
2 

19 
164 

" - • • - . - . • 

8 
4 

27 
64 
7 
8 

41 

28 

187 

:H^V;^ 

-102 
••--•••• : 

277 

26 
59 

362 

170 
5 

223 
766 

« V ! : . A X . 

B 
2 
2 

69 

48 
86 

7 

223 
,.y........ 

..-. .- . . 
2,207 

V V 

661 

33 
9) 

685 

378 
127 
83 

1.274 

,.„;;,..:. 

8 

4 
8 
5 
7 

1 

33 
,.;.....,y..... 
'...'.'.-A.::.: 

138 
• • " • . • . • . • . • • • ' 

44 

1 
37 
B2 

36 
4 

4Z 
163 

6 
2 
2 
4 
3 

17 

- - - -
108 

.... 

38 

10 
48 

31 
18 
» 

106 

. . \ : ..-^.".f. A f. WfKy. A. 

1 3 

7 4 

2 
6 14 

94 26 
2 

110 49 

>:\,;!kiS-.: 

30 243 
•.".•.•>..'•••;•••• v v : - " " 

31 84 

10 20 
41 104 

10 67 
10 22 
2 ! 24 
83 217 

TOTAL 

Toa 
3.3fiE 

3.368 
•"•Vi i /v-k--

21 
21 

. . : . \ ."- . .>*_ „ 

26 
7 

29 
158 
29 
67 

171 
123 
36 

849 

i^-h- i 

1698 

..-...:.--.... 

1.101 

73 
240 

1,414 

733 
188 
428 

1763 

BUTOX BUTOX BUTOX 
175 200 ESTER 

834 261 257 

834 261 267 
A/ : :^A. ;y ,5-A;AAM/y. - : - -..:..<.•; 

689 221 59 
689 221 59 

.x::Av,A,v^>>-----<hvvi-

2.48 69 40 

248 69 40 

fSs:SE.isiffi;x:;? 

-103 -29 158 
. .y, fc- . : . : . .^ .A.A. . ;A^. , 

-474 

183 
-311 

TOTAL 
BUTOX 

1.352 

i ' ; ? " 
::.-/,-Aif..f.::/. 

969 
969 

••»*:y.v.'''->-:-

367 

357 
•pp.": ;. 

26 
••--:- - . i - , 

-474 

163 
-311 

IDLE 
PLT 

146 

146 
..-A---.--.-.-:... 

- : ; y . v -

0 
:/-WH:: 

146 
: • : • * . ' , . . • : •> . ; . .•,• 

a 

s 

37 
46 

26 
71 

COMP 
TOTAL 

16.723 

16723 
.x:-iAji,v:>.« 

5.236 
441 
236 
480 

L164 
683 

1.277 
9.627 

..jr.y.:::.:.•„,,..•. 

43 
10 
43 

207 
61 

123 
220 
169 
406 

484 
1.745 

m;;::-:-
5.451 

A V " . . - . - : . . 

1,458 

96 
393 

1,947 
•422 
627 
666 
7B1 

3,778 
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TOTVARmUNSF L 469 -234 •61 406 -330 -222 16 •1 -6 1 2 0 1 3 1 •426 -148 59 -616 11 -4851 

PLT PROFIT r 373 -16 2 674 242 32 1.306 •79 -663 932 -27 2 -54 23 -66 634 119 99 852 64 1158 

ACT PLT PROFIT L 373 -16 2 674 242 32 1,308 •79 -863 932 •27 2 -54 23 -66 634 119 99 8S2 64 2,169| 
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EXPENSES 

CEDAR-WEST HEl£NA 
TOTAL PUNT EXPENSES COMPARISON TO BUDGET 
FOR PERIOD ENDING DEC 31.1988 

START • U P COST 
8AURIE8.WAQE8 ft FRINGES 
SAFETY SUPPUES 
C O N T B U B O R 

NATURAL GAS 
ELECTRICITY 
WATER 
T » E 
ORDINARY S U R I F S 
MAMTENANCESURHIFS 
MAWTENAHCe TOOLS 
EXPENDABIFrreMS 
NCTROQEM 
WASTE DISPOSAL COST 
C O K m F O R M 
D<a-PLAHT 
FEES ft TUITION 
RENTALS 
FREteHTIN 
PROPERTY TAXES 

YEAR TO OATH 

ACTUAL BUDGET 
169.887 

2,061.036 
44.558 
63.182 

160.625 
277,799 

20.374 
217 

77.000 
370.846 

133 
24.772 
62,632 
44.801 

366.466 
329.0B8 

3.769 
39.920 

8.666 
49,375 

1231723 
43.850 
60.674 

120.666 
3n .173 

19.854 
1.134 

81.741 
410.809 

1.400 
19.633 
51.158 
16.136 

366.467 

. 265,122 
B.81D 

33.946 
13.986 
39.947 

AVERAGE 

DIFF 
169.867 

•1BI.68B 
708 

8.508 

40.036 
-33.374 

520 
•917 

-4.741 
-39.963 

-1.267 
5.139 

11.376 
26.665 

-1 
43.966 

•6.121 

5.974 
•5.320 
9,428 

MONTH 
14.157 

170.920 
3.713 
5.765 

13.365 
23.160 

1.698 
18 

8.417 
30.904 

11 
1064 
6.211 
3.733 

28.706 
27,424 

316 
3.327 

722 
<I15 

%T0 
TOTAL 
3.094% 

37.351% 
0.811% 
1.260% 
1926% 
6 058% 
0 371% 
0.004% 
1.402% 
6.753% 
0 002% 
0 451% 
1.139% 
0 816% 
6 491% 
6.993% 
0.068% 
0.727% 
0.158% 
0.899% 

SUB-TOTAL 

AOMIN EXPENSE 

DEPR ft AMORT 

SUB-TOTAL 

TOTAL COST 

L£88 BUTOXONE COST: 

CONTTUCTFOBM 
AMORTIZATION 

TOTAL PUNT OPERATINQ COST 

4.161.066 4.111.260 49.B1& 346.755 75.776% 

567.955 677.391 -9.436 47.330 10.343% 

761276 580,383 181,893 63,523 13.682% 

1,330,231 1.157.774 171457 110.853 24.224% 

5.491.29B 5.289.024 221272 467.608 100 000% 

3E6.4SE 366.467 - I 29.706 
163.311 33.310 130.001 13.609 

4971.518 4.879.247 9Z.Z72 414,283 
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CEDAR-WEST HELENA 
P U N T COST SUMMARY 
ASOF 12/31/BB 

IMONTH 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OOT 
NOV 
DEC 

DEC 
DEC 
OEC 

lYEAR 

1968 
1966 

loes 
1988 

198B 
198B 
1988 
1988 
19BB 
1988 
1988 
1988 

1987 
1986 

19B5 

MO COST 

373.834 
498.726 

487.780 
406.387 

404184 
398.109 

377.60S 
389,935 
391.212 
320.887 
369,683 
503.482 

403,203 
414.718 

207,128 

YTPCOSr 

373.834 
872.589 

1.431.232 
1.777.362 
1181.504 
1577.760 
1949.601 

. 3,333.562 
3.730.843 
4.076,267 
4,467.992 
4971.519 

4.591296 
4.374137 

1 4604,654 

YTDAVQ 

373,834 
436,295 
477,077 
444.338 
436,317 
429,625 
421,372 
417,446 
414.538 
407,827 
40E.181 
414.293 

361891 
364.611 
383.721 

MONTHLY 
MAN HRS 

6.965 
13.213 
9.B72 
8.646 

11.280 
7.939 
9.606 
7.898 
7,550 
9.715 
6.806 
7.824 

9.734 
9,283 
9.227 

Y-T-D 
MAN HRS 

8.985 
21198 
31070 
41.616 
61896 
60,635 
70.341 
78.239 
85.789 
95.504 

101309 
110.133 

117.023 
111.154 
123,743 

MONTHLY 
COST PER 
M. HRS 

41.61 
37.75 
60.42 
4167 
35 83 
49.69 
39.72 
49.37 
51.82 
33.03 
67.28 
64.35 

41.42 
44.87 
22.46 

Y-T-D 
COST PER 
M.HRS 

41.61 
39.31 
44 63 
4171 
41.24 
42.37 
41.93 
4168 
43 49 
42.70 
43.67 
45.14 

39.24 
39.35 
37.21 

MONTHLY 
PLT HRS 

600 
B40 
744 
720 
744 
720 
744 
744 
720 
744 
720 
744 

744 
744 

7» 

Y-T-0 
PLT HRS 

600 
1,440 
11B4 
1904 
3.648 
4,368 
5.112 
6,856 
6.576 
7.320 
8,040 
6,784 

8.760 
8.784 

1 8.760 

MONTHLY 
COST PER 
PLT HRS 

623.06 
693.72 
669.07 
684.43 
543.26 
55015 
507.54 
524.11 
543.36 
431.30 
64123 
676.72 

641.94 
557.41 
278.40 

Y-T-D 
COSTPER 1 
PLT HRS 

623 06 
605.96 
656.33 
61104 
59B.02 
590.14 
677.00 
570.28 
567.34 
557.14 
655 72 
565.97 

624.23 
497.97] 

t 625.66 
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CEDAR WEST HEI FNA 
PROPANI PRODUCTION AND USAGE 
ASOF IZ/3t/88 

FINISH GOODS MFQ 
Jan Feb 

Propanil Tecb 608,030 911.710 
OCA 458,019 686.282 
P. Add 24B.99S 306.687 
P Anh/ 41389 64216 

fe:-'^Vi^'?H;-!«^;AKr:.<;(-M>:«& i i - ^ ' - ' - :'& 
3U B u l k 9.257 

P. Tech 36.627 
M. 0 . 20.180 
l i oph B.658 
Tenn500 
Armul 

E™!!' . ' 776 
. , i . , . r r , . , ^ ^ y n - - . ^ ^ . > : ^ 

40 Bu l k 18.081 41872 
Blend 

P. Tech 77.242 188.870 
l i oph 13.491 29.650 
Emul B,175 39.B00 

Mar 

868,370 
631450 
280.350 
41660 

:̂::-:S 18.394 
42.250 
18.000 
20.350 

0 ODD 

40.730 

178.379 

58.338 
37.676 

K 0 101SOD 100,159 91,460 

m^-imi^::;;^:i:&&Si¥m?m^.!iM 
S lam B u l k 124.110 96.674 

P. Tech 530.788 417.203 

k o p h 462.236 384.629 
Emul 119 726 94.085 

i^vi:\yi >> ' » ^ / « • V , Z -

¥ . B l e n d ' " -220 ,005 
P. Tech 113.830 
M 0 86 902 

< A . - . ^ A M ^ - ' " \ \ I \ -
/ . / < - ^ ^ r / ^ / > A V 

naked Tech 
P. Tech 

i-;.-:-g<,'?-A:-:.-::.:.v'^mV.A:.s,:->.-,;,-«.-.-.AA»...;;..;.;xA,«.:..-AA:,i 
:^Sff^<iv i^4^S.>.U.:r- \ .^mi i i^v4a! i i /h iA;^&> 
RNISH QOODS PKQ 

3H 200L -40 
VI 55 288 
AU 35 660 1.158 
4#65 
Slwn 35 3,546 lEOO 
Blend 65 445 

it'IityvAyv/y 

mei" 
3B6.9B1 
323.252 

76.605 

/ 
' 

o>^v:v>^:^yA;> 
:v .CWAFV.V. 'V>* 'J 

-21 

LI65 

1541 

Apr 

707.630 
644440 
271.404 

41.114 

' 'PfiH^iixii. 
18.619 
5B.310 

12.900 
38,380 

15,600 

' v ' V ws 
126.720 

534680 
110.660 
123.700 
395.000 

. • • . • : ' ; . ' ! : • ; • ; ' • : • - • > • • ; . ' -

. " —.-.• 

.jyvKSiAf.p 

•-•.•A-vX-.-.-J-W-.-"-
" • • » \ ' - » A \ A A . . v 

4BB 

3,206 

-3 

CO: J Miles 

May 

266,330 
205.949 

93.270 
9.410 

|.g>n^-: 

83.921 

256.330 

113.370 
47.160 

1.77,41.3 
^ t - x S S " 

.:^:Ai:^t 

C Parker 
RJohn i 
RFalrchUd 

Jun Jul 

98.620 341,660 
71J160 251.280 
31,390 113.590 

_ 6.077 13,470 

n^ .:-^.-A:^KSSii"•;";:^«• 
18,657 72.232 
41.6B0 241.010 

9.760 
32,510 130.550 
76.799 171.220 

15,400 55.720 
6400 

J " s 

26,719 
134145 

56.930 

61.450 
47.942 

:^}" \ : : . : :^^i t ' : { f : 'X^ 

A 

f • , M / f \ f / i t 1 

" , »!.,(* . x \ „ y 
\ 4s s 

* 

27 

360 

' ^ 

^ f 

157 746 
288 

414 

GSaHemeld 
J Porter 
BOberte 
J Walker 

Aug 

673,470 
516.390 
230.030 

31031 
A::.-A..-<: 

43.480 

170.460 
9.482 

45.539 
119.471 

9.679 

/ \ ' 
- 7 « 

• - / v . . vs , 
: ; : : • • " • ' : • • * : • > ! : 

\ 

V - ; — " - • ; ; ; ; " ; . " 

: --: • <!:-S:i::-

w s ' T 

- o > , . 

668 
301 
436 

Sep 

198.610 
146.560 

75,349 
8.612 

v.'/—.—;- ;". •-;• 

43.560 
114810 

81.670 
121630 

40.200 
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O d Nov 

28790 
•10.082 31.410 

593 13.640 
608 1,670 

.'i../A-.-..A'..<.>,...,.....*,:.>,..j.;--... 

6.262 
28.790 

1300 35.400 

38.315 
-12.247 
-1097 

2,867..^. ....,?.-?!)?_ 

'/•'•".i i'^l'^.V^: :>"x'::>:?;'•<"•"•• 
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r*-,;: fX: •:•/'•-•-<""-'-?'"* .*i-*.•*! 
.:..-::;AX-.>A-.-,-J>.-AA .A;:.;;.'.-;A 

•:-x::-s::- ;r ; :^-: 
••iV.^:J--A-A?/-:--'i--^----V---

•••"—•:•:.--.-:• .(:,:.->• :A-»-&(-x.\-: ~-.-.-. -:-- X -f:': • 

•75 178 
72 

Dec 

431480 
369.978 
151687 

^22.156 

-.\:'3p"::ih 
•6.070 

-26.790 
•36.400 

1097 

. : ? ; ? !» . 
• ^ • - • ^ m k 

66,395 

310,270 

56.952 
81.629 

..247.414 

Ŷ T-D m 

6.144.490 
3.903.766 
1.805.945 

284,243 

225.391 
706,147 

59712 
371.092 
518.453 
136.699 

.^.^19,842. .. 
' A ^ ^ ' S ^ t i 

383.678 
134,145 

1,607,881 

449.911 
386.071 

1,113,966 

^:^.:^^Ai^yyAyA: j .>.^™ 

•;-x:-'---':-:'—-••*-•'"? 
•,-.-. ' .-. ' .-A..--..------

..,„.,y..... .•^., 
. , - . . - . y . . . . , , . . 

•l26'.367' 
126.380 

x(-.JA-̂ , v>:-
t ; : ^ A i - K 

-3 

1.900 

304.045 
1.304872 

1.170.017 
290,416 

or Gel 

.759 

.351 

.055 

Std 

0.76 
0.364 
0.073 

WUi:!::-MW->''i':. 

3.13 

0.26 
1.65 
2.30 
0.61 
0 09 

.{:.-/: .-'.':.'..:.i/.J 

0-35 

4.19 
1.17 
1.01 
190 

wmi»> 

4 29 

3.85 
0.66 

/> -,v;^^i•:•^;••tt&^^^v:;yAy. 
.- . -A^A- . -AV, ' . . . . . - ! 

220.005 
113.830 

.... ??•.???... 
:fe"-'^>:'/:•!; 

126.367 
128,360 

>.-.•.•."•:•..•>•-:•.•• - : -

'••i:iA'<.i../.-/.'.'.'., 

3.163 
949 

9.299 
0 

8.6B4 

445 

./..V.V.V.VA-.V.-.V.. 

0.52 

0.40 
ir«.x- -.•;:»:•• 
;AX>;/>.'X--->—^:-

« 
102 

. - - • . - • • . - . 7 - . - : > . - . A 
A - ; V V A X A : ; , 

3.3 
3.08 
1.52 
3.08 

0 86 

OBS 

S^ ' i 'A 

4.4 
0.7 

0.899 
2 61 

fe:-:5xi; 

4.4 
3.64S 
0.899 

:-.ir..y.::-. 

0.61 
0.33 

f . . y . . , . . , ^ , 

- xx>- : : r» 

;-;:v-x-&>x< 
^ I ^ A A S X V S 
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CEDAR-WEST HELENA 
OVERTIME DOLURS COMPARISONS STARTING 1086 1231-BB 

c WEEK NO 

1 
2 
3 
4 
5 
6 
7 
8 
B 

10 
11 
12 
13 
14 

, 15 
IB 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
44 

i Y W K J 

B.733 

5.770 

4.171 

3.452 

3,733 

3,713 

3,968 

3.495 
4.178 
1606 

3.616 
3,168 

1863 
4.417 

3.152 
6.668 

3.456 

1477 

1949 
3.447 

3.021 

3.045 

5.478 

3.070 

1151 

1512 

1627 

4,877 

3.235 

1399 

1.560 

1811 

1443 

2,623 

3.117 

1972 
1256 

1.725 

1608 

1610 

1692 
1836 

1671 

3,610 

1B8S 1 
Y-T-D $ Y^T-OA\m B Y W K J 

8.733 

16.603 

19.674 

23,126 

26.859 
30.572 

34640 
3B.035 
42.213 

44.719 
48.234 

51.402 
54.265 
58.682 

61.834 

68.343 

71.801 

74278 

77,227 
80.674 

83.695 

86.740 

92.218 

96.088 

96.239 
100.751 

103.378 

106,255 

111.490 

113,689 

115.448 

118.260 

120,703 

123,326 

126.443 
129,415 
131,671 

133,396 

135.602 

138.412 

141.004 
143,840 

146.211 
149.621 

9.733 

7.762 

6,658 

6,782 
6.372 

5.096 

4.934 

4764 
4.660 

4.472 
4.385 

4284 
4174 
4.192 

4.122 

4.271 

4.224 

4127 

4065 

4034 

3.985 

3.943 

4009 

4004 

3.930 

3.675 

3.B29 

3,666 

3.844 

3,796 

3.724 

3.696 

3.66B 

3.627 

3,613 

3,595 
3.559 
3.610 

3.485 

3.460 

3.439 

3.420 

3,400 

3,405 

7.714 

6,388 

5,197 

7,161 
B,434 

6,699 

6.390 
5,789 

4883 

6.209 

5,310 

4290 
3,960 
4,464 

4022 

6.426 

8.135 

4321 

4249 

3.793 

3.532 
3,383 

4.012 

2.765 

3.347 

3.912 

3.153 

3.362 

3.959 

3.421 

2.40B 

1.436 

1.202 

689 
1.021 

700 
748 
B97 
336 
575 
327 

1795 
3.822 

1,976 

1987 

Y-T-D $ Y^T-DAvg 

7.714 

14102 

19.299 

26.480 

31914 

39.613 
44.903 

60,692 

55.575 

61.784 

67.094 
71,384 
75,344 
79,798 

83.620 
88.246 

97.381 

101.702 

105.951 

109.760 

113.282 

116.665 

120.677 

123.432 

12B.779 

130,691 

133.644 

137.226 

141.185 

144606 

147.014 

148.452 

149.654 

1S0.623 

161.644 
152.344 
163.032 
163,889 

154.025 

1E4B0O 

154927 
157,692 

161.514 
163.4B9 

7.714 

7,061 

6.433 

6.620 

6.5B3 

6.666 
8.416 

6.337 

, 6.175 
6.178 
6.099 

5.949 
5.796 
6.700 

5.EB8 

6.678 

6,728 

5.650 

6.576 

5.488 

5.394 

5.303 

5.247 

5.143 

6.071 

6.027 

4957 

4901 

4866 

4B20 

4742 

4639 

4635 

4430 

4333 

4232 
4138 

4044 

3.949 

3.865 

3779 
9,765 

3.756 

3.716 

% C h i a l 

1986 B Y W K t 

79 26% 

90.86% 

99.09% 

114.50% 

12154% 
129 25% 
130 00% 

133.26% 

131.65% 
138.16% 

139.10% 
138.87% 

136.84% 
135 99% 

135 66% 
130 69% 

135.63% 

136.92% 

137.19% 

136 04% 

135.35% 
13460% 

130.86% 

126.46% 

129.05% 

129.72% 

129.47% 

126.76% 

126.63% 

126 97% 

127.34% 

125 53% 

123.99% 

12113% 

119 93% 

117 72% 
118 27% 

115.21% 

113.94% 

11170% 

109.67% 

108.78% 
110.47% 
109.12% 

6.716 

3.627 

3.846 

5.418 

6.745 
5.979 

7.330 

6,090 
7.982 

6.518 

3.312 
4754 
6.663 
6.149 

4385 
3.999 

4110 

3.350 

1921 
1765 

1.959 
1.442 

1.714 

290 
1.566 

1,705 

1591 

5.877 

1,781 

1268 

861 
1607 

1450 

112B 

1.647 
1.114 
1867 

1938 

1,575 

1066 
1.936 
10B9 

1092 
1056 

198B 

Y T ^ D J Y^T-DAVQ 

6.716 

10.243 

14091 

19.509 
26.254 

31233 

39.683 
47.663 

55.636 

61163 
65.465 

70.219 
75.982 
B1.D3t 

BS.33B 

89.336 

93.446 

96.801 

99.722 
101487 

104.446 

105.B8B 

107.602 

107,892 

109.470 
111,183 

113,774 

119,651 

121.432 

123.690 

124.541 

127.148 

129.606 

131,734 

133.3B1 
134495 
137.382 

140.300 

141.875 

143.931 

145.927 
148,018 

160.108 

151166 

6.716 

E.122 

4697 

4877 

5.251 

5.372 

6.652 
6.957 

6.162 

6.216 

6.951 
6,652 
5,837 
E.78B 

6.699 
6.563 

6.497 

5,378 

5.249 

6,124 

4974 

4813 

487B 

4496 

4379 

4278 

4214 

4273 

4187 

4123 

4017 

3.973 

3.927 

3,875 

3.811 

3.736 
3,712 

3,692 

3.838 

3.B9B 

3,659 
3,624 

3.491 
3,4SB 

%ChlD 

1987 

67.06% 

7164% 

73.01% 

73.67% 

79 77% 

81.56% 

88.11% 

94.00% 

100.11% 
100.60% 

67.67% 
98 37% 

100.71% 
101 EG% 

101.61% 
100.10% 

95.96% 

85.18% 

9412% 

93 38% 

92 20% 
60 76% 

.89.17% 

87.41% 

86.35% 

85.07% 

86.00% 

87.19% 

88.01% 

86.54% 

8 4 7 1 % 

85.65% 

86.60% 

87.45% 

87.96% 

8B.2B% 
89.73% 
91.26% 

9 1 1 1 % 

93.10% 
9419% 

83.08% 
82.94% 

93 07% 

% C « I I D I 

1988 

69.00% 

66.07% 

71.62% 

04 36% 

97.76% 

105 43% 

114.64% 
126.29% 
131.60% 

138.99% 
135.72% 

136 6 1 % 
139 84% 
138 08% 
139.81% 

130.72% 

130.14% 

130.32% 

129.13% 

127 04% 

124 79% 

122 08% 

116.68% 

11128% 

111.44% 

110.35% 

110.06% 

110.53% 

108.82% 

106 6 1 % 

107 88% 

107 52% 

107.30% 

106.82% 

106.49% 

103.93% 
10432% 

106.18% 

10440% 

103.99% 

103.49% 

103.05% 
10167% 
10157% 
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46 
4S 
47 
48 
49 
60 
51 
62 

7.521 
5,210 
4054 
4553 
0,226 
6.325 
5.B07 
6.875 

157.342 
161552 
167.408 
171.969 
lOaiBB 
166.610 
182.317 
1BB.2B2 

3.496 
3.534 
3.662 
3.5B2 
3.677 
3.730 
3.771 
3.813 

1.038 
1,073 
1.265 
1.135 
U 9 1 
3.667 
5.112 
6.071 

164.527 
165.600 
166.856 
167.990 
160.281 
171948 
17B.08D 
183.131 

3.658 
3.600 
3.550 
3.500 
3.455 
3.459 
3.491 
3,622 

104.57% 
101.86% 
69 67% 
97 69% 
93.95% 
92.73% 
82.59% 
92-36% 

1,732 
1149 
1,362 
4055 
1.724 
4407 
8,592 
6,746 

153.838 
156,047 
157.409 
161.464 
163.188 
167.595 
176.187 
181,932 

3.420 
3.392 
3,349 
3.384 
3.330 
3.352 
3.456 
3.489 

83 64% 
9423% 
9434% 
96.12% 
96.40% 
86.90% 
99 95% 
8B.3E% 

97.81% 
98.00% 
9403% 
93.80% 
80 57% 
69 66% 
91.61% 
BI.7E% 

TOTALB 198.292 163,131 9136% 161.932 99.35% 81.76% 
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CEDAR-WEST HELENA 
NITROGEN CONSUMTION 
MONTH JAN YEAR 1689 

CC John Miles 
Charlie Parker 
Richard Johns 
Robert Ha>> 

Tom Lodlce 
Ken Howard 
Joe Porter 
Joel Walker 
Joe Forthman 

83% 

READINGS 
. Date 

Meter Reading 
C/F Meter Consumllon 
% Meier Consumlian 

12/27/6B 
1/25/89 

fVopanil 
154-8470 

6.627,830 
5.911.647 

B3.BI7 
019652B39 

SSO 

1.8217B0 
1.860,974 

36.194 
0 08956469 

Perm 
7B8-1Z30 

6.2E0.497 
E.279.997 

29,500 
0.0691B959 

DRAtfl 

1.495.729 
1.496.725 

996 
a.aOZ33635 

DRAW 

6,414.813 
6,414015 

2 
4 BB96E06 

Duponl Check 

317.683 
591,662 
273.979 

8 64240729 

Total 

21129.332 
21555,820 

42B.4B8 426.498 

' 
Gauge Date 

Inventory 80 12/27/88 
FKirchases (or Ihe penod 

Inventory 180 1/25/89 
Total Cu Fl Com 

CuR CosI Dollars check 
268.100 0 0043 1.281.83 

3,474.012 0.0043 14,938.25 

705.600 
3.066,512 

0 0043 3.034 08 
0.0043 I3.1BB00 13.186 00 

•i-f*«-x: 

DISTRIBUTION 
Propanil 
sa 
l a 
DuPont-MBO 
Orcat 

FACT 
0 288423 

0.06917 
0 642407 

r. CF. 
3.066.612 
3.086.512 
3.066.612 
3.066,512 

BY PROD 
884:453 

0 
211109 

1.969 Riin 

Cast/c l T 
0.00459923 
0.00459923 
0.00459923 

Coil AcdNo. 
4.067.80 154-6470 

0.00 
975.54 76B-l?sn 

Check 

n 
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O 
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CEDAR-WEST HELENA 
NITROGEN CONSUMTION 
MONTH JAN YEAH 1989 

CC John Miles 
Charlie Parker 
Richard Johns 
Robert Ray 

Tom Lodlce 
Ken Howard 
Joe Porter 
JoBi Walker 
Joe Forthman 

READINGS 
Dale 

Mstar Reading 
Meter Reading 
C/F Meter Consumllon 
% Meier Consumllon 

12/27/BB 
1/25/69 

Propanil 1 
164-6470 

E.B27.B30 
5,911,647 

83,817 

3S0 

1.621780 
1,860,974 

38.194 

Perm 
7B81Z30 

6.260.497 
fi.279.997 

29.500 

[)RA«1 1 

1.495.729 
1.496.725 

996 
0 19652B39 0 089S54B9 0.06916959 0 0DZ33635 

3RA«2 

6.414.813 
6,414015 

2 
4e895E-06 

Duponl Check 

317.683 
591,682 
273.979 

0 64240729 

Total 

21129,332 
21555.820 

426,488 4Za.4BB 

« 

Gauge Date 
Inventory 80 12/27/68 
Purchases lor Ihe period 

Inventory 160 1/25/89 
Tolal Cu R Cons 

CuR CosI Dollart check 
298.100 O0O43 1.281.83 

3.474.012 0.0043 14938.26 

705.600 
3.06B.5I2 

0 0043 3.034 08 
0.0043 13.186 00 13.186 00 

-. • >• •f*ix-:-f: 

DISTRIBUTION 
Propanil 

sa 
l a 
DuPont-MBO 
Orcsl 

FACT T C F . BY PROD Co$l/ct T Cost AcdNo. 
0 288423 

0.08917 
0 642407 

n i r -

3.0G6.612 684.453 0.00459923 4.067.80 1646470 
3.066.612 0 0.00459923 0.00 
3.066.612 211109 0.004S9923 976.54 76B-17:in 
3.066,512 1.969 flwnnn—— 

. r . ^ rH. ' ^ ^ ' ^ 

Check 

.,Jim58 
3.T 

ny>^ ^^^ 
fo/i r r ^ ^ 

Beof<-
check 

14243.46 

Total cost ot nitrogen 
Purchases lor Ihe mo 
NiUogen 14316.92 
Tank 900 00 
S Tax 760 85 
Tclal 16.977 77 
T Cons 3.474012 
T Cost 0.0D4S9923 
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INDEX 

OVERVIEW 1-2 

DEPABTHENT SEFORTS 

PRODUCTION 
PROJECT ENGINEER 
ENIVIRONMENTAL ENGINEER 
LABORATORY 
PERSONNEL 
SAFETY 
RESEARCH & DEVELOPMENT 
MAINTENANCE 

3-6 
7-8 
9-10 
11-12 

NOT AVAILABLE 
19 
20 

NOT AVAILABLE 

PROFIT AND LOSS STATEMENTS 

PLANT INCOME STATEMENT 
PRODUCT INCOME STATEMENTS 

UNIT COST BY EXPENSE 

26 
37-50 

55-60 

UNIT COST BY PRODUCT 

\ 

POWER 
OVERHEAD 
PROPANIL TECH 
FLAKED TECH 
3# BULK 
4# PROPANIL 
50 WDG 
60 DF 
STAM PROPANIL 
WHAM 
BUTOXONE 175 
BUTOXONE 200 
BUTOXONE ESTER 
DUPONT-CNT 
DUPONT MBC 
B F GOODRICH 
GRACE 
PERMETHRIN 
HES 
MTPO 
ORFOM 
SECTAGON 
IDLE PLANT 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

(1) 
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UNIT COST BY DEPARTMENT 

ADMINISTRATIVE 85 
CONTRACT FORMULATION 86 
ENVIRONMENTAL 87 
FRINGES 88 
GENERAL PLANT 89 
LABORATORY 90 
MAINTENCE 91 
PRODUCTION 92 
RESEARCH & DEVELOPMENT 93 
SAFETY & SECURITY 94 
SHIPPING & PACKAGING 95 
STORE & RECEIVING 96 
YARDS & GROUNDS 97 

CAPITAL STATUS 

PROJECTS IN PROGRESS 101 
COMPLETED PROJECTS 102 
SUMMARY OF FIXED ASSETS 103 
FINISHED GOODS 104 
RAW MATERIALS 105 
TOTAL INVENTORY 106 

SUMMARY REPORTS 

PLANT I/S COMPARED TO BUDGET 107 
UNITS SOLD VS BUDGET 108-109 
TOTAL PLANT EXPENSES COMPARED TO BUDGET 110 
PLANT COST SUMMARY H I 
OVERTIME COMPARISIONS 112 
PROPANIL PRODUCTION & USAGE 113-114 
NITROGEN CONSUMPTION 115 

OTHER YEAREHD REPORTS 116-131 
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PLANT OVERVIEW 
WEST HELENA PLANT - DECEMBER 1990 

1.0 FINANCIAL 

DEC X3E 
ACT BGT &CI BSI 

Net Sales 3181 441 28526 24545 
C.O.G.S. 2661 483 23115 19514 
Gross Meurgin 520 (42) 5410 5031 

The MTD G.M. was about 75% from ICIA Propanil sales and 25% from 
toll projects. The YTD G.M. is substantially above budget and 
recent projections. This is mainly due to 4th quaorter Propanil 
sales. 
2.0 OPERATIONS 

2.1 MBC - production was 125,510 lbs. with no major problems. 

2.2 GRACE - this vas the initial production month for 2-AB with 
37,916 lbs. produced. 

2.3 PROPANIL - production was 1,094,748 lbs. of Tech. This vas a 
record production month for Tech. YTD production was 6,063,037 lbs. 
of Tech, which is also a record production year. The attached chart 
shows Tech production for the last ten years. 

3.0 PERSONNEL - permanent staffing is 102 to meet plant operations 
reguirements. 

4.0 TECHNICAL - major efforts were in BFG and DCA. Construction 
costs and schedule continue to be in line for the DCA project. 
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WEST HELENA PRODUCTION 
Millions Milliona 

PROPANIL TECH 
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s 
CEDAR INTERNAL CORRESPONDENCE 

DATE:01/15/91 

TO: John Miles 

cc: Tom Lodice 
Report 

1.0 

FROM: Russell Fairchild 

SUBJECT: Nov.& Dec. Monthly Operations 

2.0 

UNIT 1: 

MTPO 

PRODUCTION 

MTD 
YTD 

NOV. 
LBS MTPO 

22,610 
130,955 

DEC. 
* 

-0-
130,955 

YEAR TOTAL 

130,955 

Two batches of completed material were produced In November. 
This included 5 completions of MTP to MTPO. 
There were no quality problems for the month. No production 
problems were encountered. The average production rate 
for the month was 3500#/day. Production ended 11/8/90, and the 
unit was modified for BFQ Telene-RIM. 

UNIT 2: PROPANIL 

PRODUCTION 
NOVEMBER 
MTD 
YTD 

PRODUCTION 
DECEMBER 
MTD 
YTD 
YEAR TOTALS 

TECH-T.RS 

609,195 
4.968.289 

TECH-LBS 

1.094,748 
6,063,037 
6,063,037 

FLAKE 

79,335 
385.204 

FLAKE 

192,648 
577,852 
677.852 

4LB-GAL 

11,944 
231,249 

4LB-GAL 

87,406 
318.655 
318,655 

3LB-GAL WHAM 

-0- -0-
222,792 106,110 

3LB-GAL WHAM 

69.815 -0-
282,247 106,110 
282,247 106,110 

105 batches of propanil tech. were produced in November and 
December. The average per-cent active was 98.2. Forty one trucks 
for Ordram were shipped dtiring the two months. 
The average % active for the trucks was 98.3. 

POR BOTH MONTHS: 
Average production rate (tech 0 10056): 27,933»/day 
Quality Performance: 100% 
Quality Performance-formulations: 100% 
0^*.*^^»\^ /̂ av\ntf..4 ̂ i r ^ ^ ^ ^ ^ < OA n 
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3.0 UNIT 4: DuPONT: MBC i 
PRODUCTION 

MTD 
YTD 

MBC - T.RS 
NOV. 
86.240 
159,830 

DEC. 
125,510 
286,340 

YEAR TOTAL 

285.340 

58 batches were produced November and December. The following Is 
an account of the quality problems for the two months: 

BATCH SPECS. BREACHED 
198 >0.5% CHLORIDE 
30b >0.5% CHLORIDE, %ACTIVE <98.0 
37A >0.5% CHLORIDE, XWATER >0.2 
37B >0.5% CHLORIDE,>0.5X ASH,>0.2 % WATER 

All batches were successfully blended with regular production 
following written permission from DuPont. 

5.0 GRACE 

NOVEMBER: 

PRODUCTION 

MTD 
YTD 
YEAR TOTALS 

DECEMBER: 

PRODUCTION 

MTD 
YTD 
YEAR TOTAL 

AMP-LBS 

68.880 
250,320 

! 250.320 

2AB-LBS 

37,916 
37.916 
37.916 

TA-LBS 

31,040 
486,504 
486.504 

The TN production ended 11/7/90. AMP was produced from 11/7 to 
11/30. 2AB production started 12/5/90 and continued for tho 
month. Seven final distillation batches of 2AB were produced in 
December. Batch ZC002 was out of spec on color (220 APHA, spec 
is < 80). This batch will be reworked in the coming months. 
There were no quality problems for AMP production in Noveinber. 
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Legends: 
Labe l s 

PROPANIL 
MTPO 
MBC 
SECTAGON-gals 
D-8 
C0300 
C0800 
MES 
PCNT 
CYPERMETRIN 
AMP 
TA 
2AB 

1990 PRODUCTION 

6 ,063 ,037 .00 
148 ,800 .00 
285 ,340 .00 
425 ,794 .00 
238 ,260 .00 
197 ,280 .00 
241 ,450 .00 
272 .100 .00 

1 ,145 ,200 .00 
951 ,403 .00 
250 ,320 .00 
486 ,504 .00 

37 ,916 .00 
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400 
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100 

ThoiiBaads 

3Ifi 4LB SIREL THAU 

GAUXINS PIU»DUCED '90 

3LB 
4LB 
STREL 
WHAM 

L e g e n d s : 
L a b e l s 

GALLONS PRODUCED ' 9 0 

2 8 2 . 2 4 7 . 0 0 
3 1 8 , 6 5 5 . 0 0 
3 2 9 , 9 4 5 . 0 0 
1 0 6 , 1 1 0 . 0 0 
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CEDAR ZBTESXAL CQRRESPtaTOBllCB 

DATE: J a n . 2 , 1991 

TO: John Mi l e s FRON: Tom Lodice 

C C : SUBJECT: December Eng inee r ing Repor t 

GRACE 
2-AB production started on December 3. Production has 

continued at a relatively slow pace, with some improvement by the 
end of the month. The variable speed drives for the metering pumps 
have arrived and will be installed by maintenance next month. This 
modification will enhance the reliability of the metering pump 
system although it appears to be less of a problem than originally 
thought. 

Gene Pearce reviewed the design of the autoclave cooling coil 
system which was done by Delta Process Management. It has been 
determined that the "refrigeration problem" which we have been 
experiencing is not caused by lack of capacity of the refrigeration 
machines, but by the extremely low velocity of the brine through 
the coils resulting in poor heat transfer. A flow orifice 
installed on the brine piping to the autoclave revealed that we 
were only getting 120 gallons per minute to the colls. By 
restricrting brine flow to other equipment items, the rate was 
increased to 180 gallons per minute resulting in a one hour 
reduction in the hydrogenation reaction rate. We will be examining 
other ways to increase the heat transfer over the next month. 

DCA 
Insulation work was started in December. Both producrt tanks 

and the brine storage tanks have been insulated. All of the tanks 
and vessels will be insulated by mid Febniary. The piping 
insulation work will begin in January. 

The refrigeration systems have been installed and the 
foundations for the boiler system have been prepEured. The boiler 
is scheduled to ship in late January. 

The motor starters and much of tbe conduit have been 
installed. Lights have also been installed in the unit. Host of 
the punp and equipment lighting will be completed this month. 

All of the instrument specifications have been prepeured emd 
most of the instruments have been ordered. Fabrication of the 
control panel has been started by FBD and the panel will be 
assembled and tested in their shop prior to shipment. 
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PCA (continued) 

The piping work has continued at a moderate pace although work 
has been hampered by the unusually wet weather. All of the utility 
headers and vent lines have been installed as well as the pump 
manifolds and suction lines. 

Ken Howard has completed the Initial draft of the operating 
instructions in preparation for the Hazop review to be held on 
January 3 and 4. Operator will begin in early Februeury. The plant 
will be ready for pressure testing and water batching in early 
MEurch. 

GOODRICH 
Modifications to the ICI \init axe nearly complete for the 

production of Telene RIM starting on January 7. George Foehringer 
has prepared the operating procedures for the process and they were 
reviewed by Goo<3rich. Operator training is scheduled for January 
3. 

OTHER 
A report on the xanthate production was prepared by Fran using 

ecjuipment in the ICI unit. A capital cost and production rate 
estimate will be prepared in January. 

GOALS FOR JANUARY 

1. Complete 6oo(3rich production. 

2. Complete painting of DCA unit. 

3. Complete modifications in the ICI unit for Febinaary 
production. 

4. Begin insulation of DCA piping. 
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CEDAR INTERNAL CORRESPONDENCE 
DATE; J a n u a r y 1 5 , 1 9 9 1 

TO: .J.JH.^^IVII les FROM: Joe E. Porter 

s 

CC: T . Lodice SUBJECT: Environmental Report 
C. Sat ter f ie ld December 1990 
G. Pearce 

Treatinent System 
Outfal l 001 - Stormwater - 220,160 gallons 
Outfal l 002 - Treatment System - 257,968 gallons 
In the second month o f our new permi t , we again exceeded our permit 
l imit for ammonia. However, the h igh ammonia value appears to be , a t 
least in pa r t , an analyt ical problem. The laboratory switched to an 
electrode method which apparent ly has a lot of in ter ference from amines. 

Wet weather created enough stormwater to war rant a discharge to the 
road d i t c h . Consequent ly, w i th our new permit we had a bioassay test 
done. We fai led i t completely but w i th no real su rp r i se . Construct ion 
on the plant site has created a ve ry unset t led condi t ion in our s torm
water system. 

The State says not to expect any progress toward a consent order un t i l 
ear ly 1991. Apparent ly we are p r e t t y low on the i r p r i o r i t y l i s t . 

Offsi te Disposal 
Grace Uni t - AMP 141,910 pounds 

94,460 pounds 

•K-114M 
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CEDAR INTERNAL CORRESPONDENCE 

DATE J a n u a r y 1 5 , 1991 

TO: J . H . Miles FROM J . E . Porter 

CC: T . Lodice SUBJECT Environmental Report 
G. Satterf ie ld Novemtier 1990 
C. Pearce 

Treatment System 
Outfal l 001 - Stormwater - 0 -
Outfal l 002 - Treatment System - 329,132 gallons 
In the f i r s t month of our new permi t , we exceeded ou r permit l imit for 
ammonia n i t rogen. A combination o f ammonia salts from the MBC process 
and ammonia used to neutral ize propani l wastewater resul ted, in exceeding 
the dai ly maximum discharge l imi t . The heavy salt loading and hydrau l ic 
load from MBC has resul ted in great ly diminished biological a c t i v i t y . We 
have ceased to take MBC wastewater into the system un t i l i t recovers. 

Our f i r s t bioassay under the new permit is scheduled fo r the f i r s t week 
in December. We chose Environmental Test ing and Consul t ing (ETC) 
of Memphis to perform these tes ts . 
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CEDAR CHEMICAL CORPORATION 

January 14, 1991 

Laboratory Monthly Report for December, 1990 

Propanil 

There were 63 batches of Propanil Technical produced 
in December. The average percent tech was 98.3% There were 16 
batches sent to ICI, and 7 went to the flaker. Ten batches 
went to Ceciar 4 lb. and 6 went to Cedar Propanil 36%. The 
Cedar 4 lb. averaged 45.6% and 4.00 lbs/gallon active. 
The Propanil 36% averaged 36.3% and 363 grams per liter 
active. 

Dupont- MBC 

There were 36 batches of MBC produced and all batches 
were in specification. The active was 99.1% and required 
no reblending. 

Grace- 2AB 

There were 18 condensation batches produced during De
cember. The average 2-NB content was 40.3% and .07% For
maldehyde. There were 29 hydrogenation batches rtm and these 
averaged 42.2% 2-AB. There were 7 distillation batches pro
duced with the assay averaging 98.7%. Three batches were 
out of specification with color.and the NMAB levels being 
high. 

Safety 

There were no accidents, safety violations, or near mlsaea 
recorded during the month of December. 

Environmental 

There were 257,966 gallons of treated water discharged to 
the Mississippi River during the month of December. There was 
one permit violation during the third week of December. There 
was a discharge of 33.9 lbs. of Ammonia Nitrogen released 
during the week versus a maximum of 20 lbs. In addition, 
there were 4 violations concerning the storm water discharge. 
There were 2 high CX)D discharges, 1 High PH discharge, and 
1 Oil and Giraase discharge. There were 220,160 gallons of 
water discharged down the storm water ditch. 

Review of December Objectives 

1. The catalyst verification phase of DCA work was com
pleted and report issued. 
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2. Work was done to verify the low pressure reduction 
approach requested by Eecirca. A report was issued. 

3. Work was initiated on the Chemical hygiene plan. 
There still remains the inventory update and formal 
write up of the program. These will hopefully be 
completed by January 1991. 

4. A trip was made to Recirca to aid in start-up of the 
nitration phase of the work they are doing for us. 
This was a reasonable success, with no major problems 
noted with the nitration. 

Objectives for January 1991 

1. B.F. Goodrich start-up should conunence in January. 

2. Set-up for Cypermethrin Analytical to begin in 
February. 

3. Complete Chemical Hygiene plan. 
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CEDAR INTERNAL CORRESPONDENCE 

R 
DATE: J a n u a r y 1 5 , 1991 

TO: John Miles FROM: Beaver Schaffhauser 

cc SUBJECT: Monthly Report for 
December, 1990 

On December 3 rd , there was a hazardous communication t ra in ing for Grace 
operators for the 2AB process. 

On Decemiser 4 th , the safety committee had i ts ' November meeting. 

On December 4 th , I v is i ted the Emergency Response groups such as the 
Fire Departments and hospital emergency room for the purpose of insta l l ing 
2AB Material Safety Data Sheet booklets in the i r hazardous communif:ation 
volumes for Cedar. 

On December 7 th , there was an emergency response sp i l l contro l d r i l l for 
operators . 

December 10th th rough 13th there was a safety or ientat ion for a new 
employee. 

On December 14th, there was a emergency response spi l l contro l d r i l l . 

The safety meetings for December consisted o f the video '^Straight Dope 
on Drug Tes t i ng " , and Hazardous Communications for 2AB and Telene Rim. 

The January safety meeting wi l l consist o f Hazardous Communications fo r 
Cypermethr in , the cyanide ant idote k i t , the cyanide alarm and p lan , 
monitox monitors and work permits for the Cypermethr in /Propan i l p roduct ion 
un i t . 

There were three f i r s t aids for December. 

•U4»A 
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CEDAR INTERNAL CORRESPONDENCE 

DATE: J a n u a r y 1 5 , 1991 

TO: Tom Lodice FROM: Bi l l Gastrock TOyJf 

cc John Miles SUBJECT Research and Development 
December Monthly Summary 

Project 91 

Lab experiments have been d i rected at the f i r s t step in the process, 
the preparat ion o f I PN from isophorone and HCN. Thus far the reactions 
have not proceeded to completion as indicated in the l i t e ra tu re . The use 
of various basic catalysts (NaCN, KCN, tetramethylammonlum hyd rox ide , 
basic ion exchange r is in and poly DMAP) have t>een explored wi t l tout 
solvent and wi th methyl proposal as solvent . Temperatures from 80* C 
to 150<* C have been invest igated w i th somewhat h igher conversions at 
the higher temperatures. 

. Al l condit ions have generated va ry i ng amounts o f h igh boi l ing 
impur i t ies, indicat ing dist i l la t ion o f the li>N wi l l be requ i red in addi t ion 
to recovery and recycle of unreacted isophorone. 

Ef for ts are cont inu ing to d r i ve the reaction f u r t h e r to completion while 
minimizing formation of side p roduc ts . 
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MTE 12/31/90 

CESAR - UEST ICLENA 

< ACTUAL > { - ^ T O D G E T S D 

i p/mm i AMOUNT 

CEDAR CHEHICAL CORPORATION 

- PlfflT IBCQME-SIftlQOI 

PAGC 

INST20 

3,208,028.93 
B,5&6.3e 

18,730»74 

3,180,731.81 

2,153,442.13 
8,554.^-

169.91 
402,086.12 

5,937.88 

107,999.99 

2,661,081.18 

519,650.63 

16.20 X 

519,650.63 

443,750.00 
1,575.00 
1,068.00 

441,107.00 

194,250.00 
30^733.00-

271,328.00 

48,000.00 

482,845.00 

4 1 , 7 3 8 . 0 0 -

9.41-X 

4 1 , 7 3 8 , 0 0 -

SALE8 
LESS-FPL".ICHT OUT 
LEBS tJAiaiHOUSir PENT 

MET SALES 

COST OF GOODC SOLD 
COST GF SALES 0 STD 
MFG.VARIANCE 
R/M PRICE VARIANCE 
TOLLING COST 
START-UP COST 
PRODUCT COMPl-AINT 
TASK FORCE EXP 
OTHER 

TOTM. C.O.G.S, 

tSkOGS MARGIN 

GROSS MARGIN FfflCENTAGE 

NET INCOME <I.OSS> 

7----r-r-z-5gfOAr 
$ AMOUNT 

28,043,337.45 
149,641.21 
168,066.56 

28,525,629,68 

16,470,568.95 
126,605.56 
1,912.11 

5,932,465.59 
77,336.23-

657,500.00 
3,710.03 

23,115,426.03 

5,410,203.65 

18.76 % 

5,410,203.65 

-^^DT?^r-_-SQBgBHr=^ 
$ (mm 

24,920,307.00 
185,058.00 
190,351.00 

24,544,898.00 

13,4^,602.00 
103,110.00 

5,346,168,00 

576,000.00 

19,513,880.00 

5,031,018.00 

20.19 X 

5,031,018,00 

fc? 
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DATE 12/31/90 • • 
CEDAR - WEST HELEHA 

• • • • 

CURRENT MONTH 
< ACTIJAL M -

$ AMOIWT PER IWIT 

324,220 

719,768.40 
60,00 

719,708.40 

466)876.80 
41,026.46 

507,903.26 

211,805.14 

29.43 X 

211,805.14 

2.22 

2.22 

1.44 
.13 

1.57 

,65 

.65 

1 • • CEDAR CHEHICAL UlKPORATItm 
m IHH 

PROPANIL TECH PRODUCT INCOHE STATEMEKT 

- - - - BUDGETED > 
% AMOUNT PER UNIT 

14,286.00-

14,286.00-

14,286.00 

X 

14,286.00 

\ 

I 

UNITS IN 1 BS 

BALES 
LEBS-FrailGHT OUT 

m r SALES 

COST OF Gnoifi fiffl.n 
COST OF SAL£S 6 STD 
MFG.VARIANCE 

TOTAL C.O.CS. 

m m MARGIN 

GROSS HARGIN PERCENTAGE 

NET INCOME <L0S5> 

• • • PAGE 1 

IH8T19 

YFAR-TO-DATF 
ACTUAL > <-

$ m m i PER UNIT 

1,918,404 K" 

4,236,342.64 
6,710,61 

4,229,632.03 /-

2,762,501,76 
471,190,96 

3,233,692.72.^ 

995,939.31 

23.51 X 

9Vb,939.31 

2.21 

2 . 2 0 . / 

1.44 
,25 

1.69./ 

,52 

.52 

KJDGFTED > 
i AHOUNT PER IWIT 

26,654.00 

26,654.00 

26,654.00-

X 

26.654.00-

^ 
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DATE 12/31/90 

CEDAR - UEST HELENA 

CEDAR CHEMICAL CORPORATION 

ELMED-IECd EBOimgLIlffimg, STATDICMT 

PAGE 

INST19 

,CURREKT.BIMH-
ftLim 

% AHOUNT 

20,230 

45,517.50 
56.46 

385.00 

45,076,04 

33,581,80 
29,581,91-

169.91 

4,169.80 

40,906.24 

89.87 X 

40,906,24 

PER UNIT 

2,25 

.02 

2.23 

1.66 
1.46-

,01 

,21 

2,02 

2.02 

- - — - — iHJlAn 
$ AMOUNT 

20,511.00-

20,511.00-

20,511.00 

20,511.00 

PER IWIT 

YEAR-TO-DATE 

UNITS IN I J S 

SALES 
LESS-FRT.IGHT OUT 
LESS UAREHOUGE RENT 

NET SALCS 

COST OF GOODS 3010 
COST OF SALES 8 S'lH 
tff-G.VARIANCE 
R/M PRICE VARIWCE 

TOTAL C.O.G.S. 

mSSS MARGIN 

GROSS MARGIN PERCENTAGE 

t r r iNctwE (i.0Gs> 

ACTUAL > <-
$ AMOUNT PER W I T 

152,258 

274,990.50 
7,894.35 
5,228.42 

261,867,73 

K3,412.?8 
4,593,22-
1,912,11 

250,731.17 

11,136,56 

4,05 X 

11,136,56 

1,81 
.05 
.03 

1.72 

1.66 
. 0 3 -
.01 

1.65 

.07 

.07 

BUK3ETED > 
$ AMOIWT PER m u 

3,142.00 

3,142.00 

3,142,00-

X 

3,142.00-

OO 

AB0000078448/19 



DATE 12/31/90 
• • 

CEDAR - UEST tOJENA 

• • H 

CURRENT MONTH 
<-•-• - -• - ACTUAL - - - > ( -

$ WOUNT PER UNIT 

85,125 

765,005.89 
4,173.12 
5,197.55 

755,635.22 

«2,614.e8 
19,400.81-

703,214.07 

52,421.15 

6,85 X 

52,421.15 

8.99 
.05 
.06 

8.88 

8.49 
.23-

8.26 

.62 

.62 

1 • " 
CEDAR CHEHICAL CORPORATION 

• • " 
Pi^DPANIL 2 * PMIIIIICT INCOME STATEHEMT 

BUDGETED > 
$ AMOUNT PER UNIT 

25,000 

193,750.00 
1,575.00 

50.00 

192,125.00 

194,250.00 
1,922.00-

192,328.00 

203.00-

.10-X 

203.00-

7.75 
.06 

7.69 

7.77 
.08-

7.69 

• 0 1 -

. 0 1 -

< 

UNITS TN GAL 

GftLEG 
LESS-FRCTGHT KJT 
LEES UAREHOUSE RENT 

NET SALES 

COST OF GDODC S?X.D 
COST OF OAIES 6 STD 
MFG.VARIANCE 
OTHER-

TOTAL CO.G.S. 

GROSS MARGIN 

GROSS MARCIM PERCENTAGE 

NET INC»E <LCSS> 

• • 
PAGE 11 

YFAR-TO-DATE 
ACTUAL > 

\ AMOUNT PER UNIT 

427,348 

3,642,876.55 
28,048.51 
8,470.46 

3,606,357.58 

3,403,734.43 
35,160.51-

3,360,573.92 

237,783.66 

6.53 X 

237,783.66 

8.52 
.07 
,02 

8.44 

7.96 
.00-

7.88 

.56 

.56 

• • IB M 

INST19 

( BUDGETED > 
$ AMOUNT PER IWIT 

300,000 

2,325,000.00 
18,900.00 

600.00 

2,305,500.00 

2,331,000,00 
330.00-

2,330,670.00 

25,170,00-

1,08-X 

25,170,00-

7.75 
,06 

7.69 

7.77 

7.77 

.08-

.08-

N J 

AB0000078448/20 



DATE 12/31/90 

CEDAR - IE8T HELENA 

CEDAR OCHICAL CORPORATION PAGE 8 

iaJRREWT HQNTH 
< - - - - - ACTUAL > < - - - - - BUDGETED • 

i AMOUNT PER I M T $ AMOIWT PER 

86,765 

) 
UHIT 

1,089,943.52 
3,251.75 
7,732.60 

1,078,959.17 

810,385.10 
2,iit>M3-

161,333.33 

969,161.30 

109,797.87 

10.07 X 

109,797.87 

12.56 
.04 
,09 

12.44 

9.34 
.03-

1.86 

11.17 

1.27 

1.27 

465.00 

465.00-

25,000.00 

25,000,00 

25,465.00-

i 

25,465.00-

I WITS IN GAL 

SALES 
LESS-FREIGHT OUT 
LESS UAr£IIOUSE.RE}n' 

NET SALFS 

COST OF GOODS SOLD 
COST OF SALES 6 STD 
HFG.VARIAfCE 
TASK FORCE EXP 
ODCR 

TOTAL C.O.G.S, 

GROSS MARGIN 

GROSS MARGIN PFACENTAGE 

NET INCOME (LOGS) 

IN8T19 

<-
YEAR-TO-DATE 

$ AHOIWT 

391,154 

ACTIJAL - - - ) < - - - BUDKTEb - " ^ ^ ^ 
PER UNIT i AMOUNT PER UHIT 

5,306,729.71 
32,649.88 
80,571.94 

5,193,507.89 

3,622,739.76 
29,892.56-

552,500.00 

13,57 
,08 
.21 

9,26 
,08-

1,41 

4,145,347,20 10,60 

1,048,160,67 2,68 

19,75 X 

1,043,160.69 2.68 

500,000 

6,445,000.00 
75,167,00 

134,818,00 

13,28 6,235,015.00 

4,670,000,00 
2,165.00 

300.000.00 

4,972,165,00 

1,262,850,00 

19,59 X 

1,262,850,00 

12.89 
.15 
.27 

12.47 

9,34 

,60 

9.94 

2,53 

2.53 

a 
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DATE 12/31/90 

CEDAR - UEST HELE m 
CUBBEtm. 

< ACTUAL > < 
$ AMOUNT PER UNIT 

9,450 

103,539.45 

1,527.06 

102,012.39 

119,803,95 
1,187.95-

118,616.00 

16,603.61-

16,04-X 

16,603.61-

10.96 

.16 

10.79 

12.68 
.13-

12.55 

1,76-

1,76-

MONTH 

CEDAR CHEMICAI. CORPORATION 

PJSOPftfCX-4 PRODUCT INCO 

BUDGETED > 
$ AMOUNT PER UMIT 

X 

(-

l l N l i n IN GALS 

SALES 
LESS-FRT-IGHT OUT 
LESS UAREHOUSE r<ENT 

ffiT .qALCS 

COST OF ROODS SOLD 
COST OF C^LES 0 STD 
MFG.VARIANCE 

TQTAL C.O,G,S. 

GROSS HARGIN 

GROSS ¥ m m PERCENTAGE 

NET INCOME <LD38) 

ISLSIfilQOI 
1 

YEAB-1 
ACTUAL ! 

$ AMOUNT PER IWIT 

52,266 

736,134.00 
2,941.00 

15,173,92 

718,019.08 

685,954.55 
1,187.95-

684,766.60 

33,252.48 

4.52 X 

33,252.48 

14,08 
,06 
.29 

13,74 

13,12 
.02-

13,10 

.64 

.64 

PAGE 10 

$ AMOWT 

INST19 

PER UMIT 

C M 
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DATE 12 /31 /90 

CEDAR - UEST ICLENA 

CEDAR CHEMICAI. CORPORATION 

30123 

PAGE 

assm INST19 

JlUBGEULJlDlliUL 
( ACTUAL - - - > < BUDGETED > 

$ AMOUNT PER UNIT $ AMOUNT PER UNIT 

2,380.00-

2,380,00-

27.31 

27.31 

2,407.31-

101.15 X 

2,407.31-

60.00 

60.00-

60.00-

60.00-

i 

UNITS IN LDG 

SALES 
LE6B-FRE.I6HT OUT 
LESS HARO-iCftlSE RENT 

NET SALES 

COST OF GOIDS SOLD 
COST OF SALES P STD 
fffG.VARIANCE 

TOTAL C.O.G.S. 

Grass MARGIN 

GROSS t ^ C I N PERCENTAGE 

NET INCfflC <LDS-«5> 

YEAR-TO-DATE 
; ACTUAL > <-

$ AMOUNT PER UNIT 

95,720 

172,999.32 
317.18 

1,125.60 

171,556.54 

141,673.49 
764,06 

142,437.55 

29,118.99 

16.83 X 

29,118.99 

1.81 

.01 

1.79 

1.48 
.01 

1,49 

,30 

,30 

BUDGETED > 
$ WiOUNT PER IWIT 

200,000 

350,000.00 
13,118,00 

720,00 

336,162,00 

296,000,00 
780.00-

293,220.00 

40,942,00 

11,70 X 

40,942,00 

1.75 
.07 

1,68 

1,48 

1,48 

,20 

• 20 

9^ 
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DATE 1 2 / 3 1 / 9 0 

CEDAR - UEST HELENA 

CEDAR CHEMICAL CORPORATION 

6fi_DE EfiODUCLJNCQBE-SIfilEMQil 

PA(£ 

1N6T19 

, , CURRENT HONIM 
< ACTUAL - - -> < BUDGETED > 
t mm\ PER UNIT i AMOIWT PER UNIT IWIT3 IN LBS 

SALES 

^£T SALES 

COST OF GOODn SOLD 
COST OF SALFS 8 STD 
MFG.VARIANCE 

TOTAL C.O.G.S. 

GROGS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

<-
JtEffl-TO-DftIL 

ACTUAL > < BUDGETED > 
% AMOUNT PER UNIT $ AMOUNT PER I W I T 

257,641 

541,045.ra 

541,045.88 

425,101.67 
436.16 

425,537.83 

115,508.05 

21.35 X 

115,508.05 

2,10 

2.10 

1.65 

1.65 

.45 

. 4 5 

^ 
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DATE 12/31/90 CEDAR CHEMICAL COI**ORATI(W 
^ • • 

< ACTIJAL - - ™ ' < - - - - - BUDGETED ) < 
$ AMOUNT PER UNIT $ AMOUNT PER UNIT 

UNITS IN GAL 

9,820,80 SALES 
LES8-FREIf»IT OUT 

9,820,80 NET SALCS 

COST OF ROODS S01.D 
COST OF GALEG G STD 

112.68- MFG.VARIANCE 
OTVER 

112,68- TOTAL, C.O.G.S. 

9,933.48 GROSS MARGIN 

101.15 X X GROSS MARGIN PERCENTAGE 

9,933.48 NET INCOME <L0S5> 

" • 
PAGE 9 

YEAR-TO-DATE 
ACTUAL > 

t AMOUNT PER UNIT 

329,420 

3,964,301.70 
193.00 

3,964,108.70 

3,271,140,71 
170,749,52-

3,100,391.19 

863,717.51 

21.79 X 

063,717,51 

12,03 

12.03 

9,93 
,52-

9,41 

2,62 

2,62 

• " 
INST19 

< BUDGETED > 
$ AMOUNT PtR W I T 

329,406 

3,656,406,00 

3,656,406,00 

3,271,002.00 
431.00 

3,271,433.00 

384,973.00 

10.53 X 

384,973.00 

11.10 

11.10 

9,93 

9,93 

1.17 

1.17 

f l 
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DATE 12/31/90 

CEDAR - UEST HELENA 

CEDAR CHEMICM. CORPORATION PAGE 

: CUBBENUHffiU - -
< ACTUAL - - - > < - - - - - BUDGETEb 

% AMOUNT PER UNIT t AHOIWT PER 

17,961.70-
1,025.05 
1,703.94 

20,690.69-

179.60 
2,468.85 

2,648.45 

23,339.14-

129.94 X 

23,339.14-

ULIAH 

UNIT 

PRODUCT INCOHE STATEMENT 

IWITS IN GALS 

SALES 
LESS-FREIGirr OUT 
LESS UAREHOUSE RENT 

fCT SALES 

COST OF GOODS SOLD 
COST OF SALEii B STD 
^FG.VARIMCE 
OTHER 

TQTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

VEJ INCmC <LOGS> 

YEAR-TO-DATE 
< ACTUAL > 

$ AMOUNT PER IWIT 

90,835 

1,159,863.15 
46,319.18 
37,009.79 

1,076,534.18 

820,098.90 
27,942,41-

89,80 

792,246,29 

284,287.89 

24.51 X 

284,287.89 

12.77 
.51 
.41 

l l . f f i i 

9.03 
. 3 1 -

8.72 

3.13 

3.13 

IN6T19 

< BUDGETED - ^ -> 
$ AffflUNT PER IWIT 

150,000 

1,987,500,00 
36,741,00 
44,694.00 

1,906,065.00 

1,347,000.00 
JiJ.OO-

1,346,667.00 

559,398.00 

28.15 X 

559,398,00 

13,25 
,24 
.30 

12,71 

8,98 

8.98 

3.73 

3,73 

cn 
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DATE 12/31/90 
• • 

CEDAR - VCST HELENA 

™ • • 

(URREHT MONTH 
< ACTUAL > <-

% AMOUNT PER IWIT 

7,367,54 

1,207.24 

6,160.30 

338.39 

53,333,34-

52,994,95-

59,155.25 

802.92 X 

59,155.25 

1 • • 
CEDAR CHEMICAL COIS'ORATKW 

• • " 
BUTOXONE 175 PRODUCT INCOME STATEMENT 

BUDGETED ^ 
» AHOUNT PER UHIT 

300.00 

300.0^-

23,000.00 

23,000.00 

23,300.00-

X 

23,300.00-

<-

UNITS IN GALS 

SALES 
LESS-FREIGHT OUT 
LEBS WATCHDUCC RENT 

•CT GALES 

COST OF GOODS SOLD 
COST OF SALES 0 STD 
MFG.VARIANCE 
PRODUCT COW>LAINT 
TASK FOr.CE EXP 
OTfCR 

TOTAL C . O . G . S . 

GROSS MAf^ IN 

GROSS HAROIN PFRCENTAGE 

NET INCOME <L0S8> 

• • 
9N3E. 12 

YFAR-TO-DATE 
• ACTUAL > 

$ AMOUNT PER IWIT 

77,014 

1,158,498.43 
15,215.32 
11,568.87 

1,131,714.24 

835.036.32 
139,260.85-

105,000.00 
909.72 

801,685.19 

330,029.05 

:» .49 X 

330,029.05 

15.04 
.20 
,15 

14,69 

10,84 
1 .81-

1.36 
,01 

10.41 

4.29 

4,29 

• n HI «• 

IN8T19 

< BUDGETED ^ 
$ AMOUNT PER IWIT 

100,000 

1,550,000,00 
26,030.00 

3,803.00 

1,520,167.00 

1,003,000.00 
330.00 

276,000.00 

1,359,330.00 

160,837.00 

10.38 X 

160,837.00 

15.50 
.26 
.04 

15,20 

10.83 

2.76 

13.59 

1.61 

1.61 

^ 
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DATE 12/31/90 " 

CEDAR - ICST HELENA 

O M E m MONnL 
< ACTUAL > <-

$ AMOUNT PER IWIT 

146.30-

753.22 

899.52-

424.60 

424.60 

1,324.12-

905,07 X 

1,324.12-

• ^ 1 • • 
CEDAR CHEMICAL CORPORATION 

BUTOXONE 200 HWDUCT INCO 

BUH3ETED > 
$ WIOUNT PER UNIT 

193,00 

193.00-

193.00-

X 

193.00-

<-

UNtTS IN GALS 

SM.ES 
LEB6-H4:iGHT OUT 
LESS UAREHOUSE RENT 

v n SALES 

aasi OF GOODS SOLD 
COST OF SALFS P STD 
MFG.VARIANCE 
PRODUCT COMPLAINT 
OTICR 

TOTAL C.O.G.S, 

mXSl MARGIN 

GROGS MARGIN PERCENTAGE 

NET INCOME <LOCS> 

" " " " 

HE STATEMENT 

• • • 
PAGE 13 

YFAR-TO-DATE 
ACTUAL > { -

$ AHOUNT PER IWIT 

8,154 

130,322,96 
2,302.42 
5,195.72 

122,824.82 

98,126,28 
70,389,81 

915,04-

167,601,05 

44,776,23-

34,36-X 

44,776,23-

15,98 
.28 
.64 

15.06 

12.03 
8.63 

. 1 1 -

20.55 

5.49-

5.49-

• • • • • • 
IN8T19 

BUDGETED > 
$ AMOUNT PER IWIT 

20,000 

340,000.00 
7,502.00 
2,316,00 

330,182.00 

243,600,00 
1,00-

243,599,00 

86,583,00 

25,47 X 

86,583,00 

17,00 
,38 
.12 

16.51 

12,18 

12.18 

4.33 

4.33 

0> 
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DATE 12/31/90 

CEDAR - UEST tCLEW 

, CLffiRENT HQNTti . . 
< ACTUAL - - - > < - - - - - BUDGETED > 

i WIOIWT PER UNIT $ AMOUNT PER UNIT 

224.13 

224.13-

CEDAR CHEMICAI. CORPCffiAnON PAGE 14 

224.13-

224.13-

K EfiTER PRQDIICT INCOHE STATEMENT 

<-

UNITS TN GAIR 

SALES 
LESS-FREIGHT OUT 
LESS UAREHOUGE RENT 

NET SALES 

COBT OF GOODS SOLD 
COST OF SALES 0 STD 
MFG.VARTMCE 
PRODUCT COMPUINT 
OTHER 

TOTAL CO.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCfflC <LOSC> 

YEAR-TO-DATE 
ACTUAL > <-

$ WIDIWT PER UNIT 

14,580 

308,273.40 
7,049.76 
3,721.84 

297,501,80 

151,048,80 
7,388,41-

143,660,39 

153,841,41 

49,90 X 

153,841,41 

21,14 
.48 
.26 

20,40 

10.36 
. 5 1 -

9.85 

10.55 

10.55 

IMST19 

BUDGEtEi > 
$ AMDIWT PER UNIT 

20,000 

406,400.00 
7,600.00 
3,400,00 

395,400,00 

247,000.00 

247,000.00 

148,400.00 

36.52 X 

148,400.00 

20..32 
.38 
,17 

19.77 

12.35 

12.33 

7.42 

7.42 

o4. 

AB0000078448/29 



DATE 12/31/90 

CEDAR - l£8T HELENA 

CUl^RENT,HONTH 
< - ACTUM. > < - . BUDl^TED > 

$ tiVMH PER UNIT $ MIOUNT PER (WIT 

OEDAR CHEMICAL CORPORATION 

-CNT _., PRODUCT INCOME 5TATEHENT 

<-

UNITS IN LBS 

SALES 

»CT SALES 

COST OF GOODS SOLD 
TOLLING COST 

TOTAL CO.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

PAGE 22 

YEAR-TO-DATE 
• ACTUAL ) (-
t AHOUWr PER IWIT 
1,145,200. 

589,903.78 

509,903.78 

425,709.60 

425,709.60 

164,194.18 

27.83 X 

164,194.18 

.52 

.52 

,37 

.37 

,14 

• 14 

INBT19 

BUDGETED > 
% AMOUNT PER UNIT 
284,210 

270,000.00 

270,000.00 

229*197,00 

229,197,00 

40,803.00 

15,11 X 

40,803.00 

.93 

.95 

.81 

.81 

,14 

,14 

3 
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^M • • fll • • 
DATE 12y^ l /90 

• • 
CEDAR - UEST (CLENA 

• • • • • • IB • • V i 
CEDAR CHEMICAL CORPORATION 

^m Hi 

DUPONT-MBC PRODUCT INCOME STATEMENT 

CURRFNT MONTH 
( ACTUAL - -, -> ( -

t AMOUNT PER IWIT 

125,510 

278,806,96 

278,806,96 

155,367.37 

155,367.37 

123,439.59 

44.27 X 

123,439.59 

2.22 

2.22 

1.24 

1.24 

.98 

.98 

BUDGETED ) 
t AM(HWT PER UNIT 

X 

(-

(WITS IN LBS 

SALES 

NET SALES 

CC^T OF GOODS SOLD 
TOaiNG COST 

TOTAL C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

• 1 • • • • 
PAGE 19 

YEAR-TO-DATE 
ACTUAL ) (-

( AMOWT PER UNIT 

285,340 

020,043.54 

820,043.54 

636,370.91 

636,370.91 

183,672.63 

22.40 X 

103,672.63 

2.87 

2.87 

2.23 

2.23 

,64 

.64 

• • i 

INST19 

BUDGETED ) 
$ AMOUNT PER UNIT 

419,689 

810,000.00 

810,000.00 

576,805.00 

576,805.00 

233,195.00 

28.79 X 

233,195.00 

1.93 

1.93 

1.37 

1.37 

.56 

,56 

a 
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DATE 12/31/90 
• • 

( ACTIWL ) (-
% AMOUNT PER IWIT 

892,16 

892.16 

892.16-

X 

892.16-

% AMOUNT 

• • • • 
CEDAR CHEMICAL CORPORATltW 

• • « • 

B F SQODRICH fliOUJCT INCOME STATEMENT 

3UDGETED > 
PER UNIT 

X 

(-

IWITS IN LBS 

GALES 

NET SM.ES 

COST OF GOODS SOI D 
TOLLING COST 

TOTAI. Cn .G.S , 

GROSS MARGIN 

GROSS MAPT.IN H:M.1->rrAfiE 

NET INCOME <L03S> 

• • 
PAGE 23 

YEAR-TO-DATE 
- r - - ACTUAL ) 
$ AMQLWT PER UNIT 

70,056.61 

70,056.61 

66,157.60 

66,157.60 

3,879.01 

5.57 X 

3,899.01 

• m wm ^tk 

INST19 

( DUDtittEt ) 
t AMOUNT PER IWIT 

500,000 

1,000,000.00 

1,000,000.00 

523,162.00 

523,162.00 

476,838.00 

47.68 X 

476,838.00 

2.00 

2.00 

l.OS 

1.05 

.95 

.95 
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DATE 12-/31/90 
" 

CED« -UEST HELENA 

• • • 

CURRENT MONTH 
( ACTUAL > (-

$ W«UMT PER UNIT 

41,276 

208,433.47 

208,433.47 

194,942,63 
5,937.88 

200,^0.51 

7,552.96 

3.62 X 

7,552.96 

5.05 

5.05 

4.72 
.14 

4.87 

.18 

.18 

1 
" 

CE^X. 

BUDGETED ) 
$ AMOUNT PER IWIT 

289,000 

250,000.00 

250,000.00 

171,473,00 

171,473,00 

78,527,00 

31,41 X 

78,527.00 

.87 

.87 

•59 

.59 

.27 

.27 

CEDAR OCHICAL CORPORATION 
• • • • 

PRODUCT INCOME GTATFMFNT 

( • 

IWITS IN I.BC 

GALES 

NET SALES 

COST OF GOODS SOLD 
TOLLING COST 
START-UP COST 

TOT.U. C.O.G.S. 

GROSS MARGIN 

GROSS MARGIN PERCENTAGE 

NET i m M . (LOGS) 

™ 
PASE 18 

YEAR-TO-DATE 
ACTUAL ) 

$ MIOUNT PER UNIT 

774,740 

2,614,552,08 

2,614,552,08 

2,445,660.89 
77,336,23-

2,368,324,66 

246,227,42 

9,42 X 

246,227,42 

3,37 

3,37 

3.16 
,10-

3.06 

.32 

.32 

m * • • 
IN8T19 

( BUDtifeTtD > 
$ AMOUNT PER UNIT 

2,143,000 

2,580,000.00 

2,580,000,00 

2,011,910,00 

2,011,910,00 

568,090.00 

22.02 X 

568,090.00 

1.20 

1.20 

,94 

,94 

.27 

.27 

™ 

' 

# 
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DATE 12AS1/90 CEDAR CHEMICAL COI^ORATIQN 
• " • • 

( M:TUAL r ! r^ '<l !^ ' : ] _ . WIPRFTED ) 
% AMOIWT PER UNIT $ AMOUNT PER IWIT 

2,463.66 

2,463.66 

2,463.66-

X X 

2,463.66-

(• 

IWITG IN LBS 

SALES 

NET SALES 

COST OF GOODS SOLD 
TOl lNG COST 

TOT^A. C O . G . S , 

RRCBS MARGIN 

GROSS MM«JIN PEI«:ENTAGE 

VEX INCOME (LOSS) 

• • 
PAGE 15 

YEAR-TD-DATE 
- . . — — — MITIJAL — — — y 

S AHOUNT PER UNIT 

1,022,962 

1,199,566.60 

1,199,566.60 

620,152.65 

620,152.65 

579,413.95 

48.30 X 

579,413.95 

1.17 

1.17 

.61 

.61 

,57 

.57 

• • • 
IfffiT19 

< BUDGfeTED ) 
$ AMOUNT PER UNIT 

674 ,847 

1,100,001.00 

1,100,001,00 

377,655,00 

377,655,00 

722,346,00 

65.67 X 

722,346.00 

1,63 

1 ,63 

,56 

,56 

1.07 

-

1.07 

^ 
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DATE 12/31/90 

CEDAR - UEST HELENA HEa_ 

CEH« CtCHICAL CORPORATION 

EaQiaiCI-lNCDBE_SiaiEHQn 

PM3E 24 

IN8T19 

J - - , CURRENT HONTH 
( ACTUAL - - - ) ( BUW3ETED ) 

$ AMOIWT PER IWIT $ AMOUNT PER UHIT 

IWTTS TN LBS 

(-

GALES 

NET SALES 

COST OF GQODQ 80I.D 
TOLLING COST 

TOTAL C.O.G.S, 

GROSS HARGIN 

GROSS MARGIN PERCENTA(X 

NET INCWC (LOSS) 

i AMOIWT 

272,100 

258,870,30 

258,870,30 

289,105.44 

289,105.44 

30,235.14-

11,68-X 

30,235,14-

YEAR-TO-DATE 
ACTUAL ) ( - BUDGETED PER UNIT 

,95 

,95 

1.06 

1.06 

.11-

.11-

$ AMOUNT 

457,317 

375,000.00 

375,000.00 

322,202.00 

322,202,00 

52,798.00 

14,08 X 

52,798.00 

^ 
PER UNIT 

.82 

.82 

,70 

,70 

,12 

.12 

± 
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DATE 12/31/90 

( •"AttiJAL - ' ^ ( ^ - - - BUDGETED > 
$ AMOUNT PER IWIT $ AMnilNT PER IWIT 

20,453.71 

20,453.71 

20,453.71-

X X 

20,453.71-

CEDAR CHFWICAL COWORATION 
• • • • 

PRODUCT INCOHE BTATEMEMI 

(-

UNITS IN LBS 

SALES 

NET SALES 

COST OF GOODS COLD 
TOaiNG COGT 

TOTAL CO,G,S. 

RROTB MARGIN 

GROSS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

" 
PAGE 17 

YEARJO-DAIt 
ACTUAL ) 

$ AMOUNT PER IWIT 

148,800 

879,120.46 

879,120.46 

403,003.22 

403,003.22 

476,117,24 

54.16 X 

476,117.24 

5.91 

5,91 

2.71 

2.71 

3.20 

3.20 

m • • 
1NST19 

< BUDGETED ) 
% AMOIWT PER UNIT 

205,102 

1,005,000.00 

1,005,000.00 

763,700.00 

763,700.00 

241,300.00 

24.01 X 

241,300.00 

4.90 

4.90 

3.72 

3.72 

1.18 

1.18 

01 
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DATE 12/31/90 

CEDMt - UEST ICLENA 

CEDAR CHEMTCAL CORPORATION 

DSEflH PRODUCT-INCOHE STftTEHTKr 

PAGE 16 

1NST19 

% AMOIWT 

CUBBENIJKa£DL : 
ACTUAL - - - > ( - BUD6ETED PER IWIT $ AMOUNT PER UNIT 

IWITS IN LBS 

SALES 

MET SMXS 

COST OF GOODS SOLD 
TOLLING COST 

TOTAL CO.G.S, 

î ÔSS MARGIN 

GROSS MMiGIN PERCENTAGE 

HET INCOME (LOSS) 

-YEflB-TihDATE 

i AMOUNT 

793,070 

229,457.27 

229,457.27 

339,742,40 

339,742.40 

110,285.13-

4B.06-X 

110,285.13-

ACTUAL ) <- BUDGETED - ^ ^ 
PER UNIT $ MIOUNT PER UNIT 

.29 

.29 

.43 

.43 

.14-

.14-

1,200,000 

240,000.00 

240,000.00 

95,596.00 

95,596.00 

144,404.00 

60.17 X 

144,404.00 

.20 

.20 

.08 

.08 

.12 

.12 

AB0000078448/37 



DATE 12AS1/90 CEDAR CHEMICAL CtH»>ORATI0N 
• • • • 

( ACTUM. > ( BimRFTED > ( -
i MIOUNT PER UNIT $ AMOWT PER UNIT 

UNITS IN OAL 

BALES 

m r SALES 

COST OF GOODS SOLD 
614,56 TOLLING CORJ 

614.56- GRaS-S MARGIN 

X X GROB& MARGIN PERCENTAL 

614,56- tCT INCOME (LUSS) 

• • 
PM3E 21 

YEAR-IQJIATE 
ACTUAL ) (-

$ AMOUNT PER UNIT 

425,794 

537,422,68 

537,422,68 

505,457.02 

505,457.02 

31,965.66 

5.95 X 

31,965.66 

1.26 

1.26 

1.19 

1,19 

.08 

.08 

• • 
IN8T19 

BUDGETED ) 
i AMOUNT PER UNIT 

369,231 

480,000.00 

480,000,00 

387,508.00 

387,508.00 

92,492.00 

19.27 X 

92,492.00 

1.30 

1.30 

1.05 

1,05 

.25 

.25 
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DATE 12/31/90 

CEDAR - UEST HELENA 

CEDAR CHFMICAL CORPORATION 

- PRODUCT INCOME STATEHENT 

PAGE 25 

IN6T19 

CURREHT HONTH 
< ACTUAL ) ( BUDffiTED > 

% m a m PER UNIT $ AWXJNT PER IWIT 
IWITS IN LBCl 

(-
YEAR-TO-DATE 

MTTUAL ) (-
% AMOUNT PER UNIT 

OJDQETED ) 
$ AMOUNT PER UMIT 

27,352.03 

27,352.03 

27,352.03-

X 

27,352,03-

99,835.00 

99,855.00 

99,855.00-

X 

99,855.00-

C06T OF GOOIiG SOLD 
TOLLING COOT 

TOTAL C.O.G.S. 

fiROr45 MARGIN 

WaSS MARGIN FERCENTAGE 

NET INCOME (LOGS) 

201,105.06 

201,105.86 

201,105,86-

77,69-X 

201,105.86-

58,433.00 

58,433.00 

58,433.00-

i5.sa-x 

58,433.00-

o4. 
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DATE 12/31/90 

CEDAR - UEST HELE 

• • • • " 
NA 

OWIENT MONTH 
( ACTUM. - - - ) ( -

$ m m X PER UNIT 

313.40 

313.40 

.02 

.02 

3i3.;ffl 

99.99 X 

313.38 

1 • • 
ODAR CHEMICM CORPORATKW 

M • • • • • 
t ^ U C L E H A OTHER fROOUCT INCOME STATEMENT 

ttJDGETED ) 
t AMOUNT PER IWIT 

5,986.00 

5,986.00 

5,986.00-

X 

5,986.0<>-

(-

IWITS IN 

SALES 

NET SALES 

COST OF ROODS SOL.D 
MFG.VARIANCE 
OTHER 

TOTAL C.O.C.S, 

GROSS MARGIN 

KSIBS MARGIN PERCENTAGE 

NET INCOME (LOSS) 

PAGE 26 

INST19 

YFAR-TO-DATE 
ACTUM. ) (-

% AMOUNT PER UNIT 

11,965.89 

11,965.89 

3,625.57 

3,625.57 

8,340.32 

69.70 X 

8,340.32 

BUDGETED > 
t AMOWT PER UNIT 

71,832.00 

71,832.00 

71 ,832 ,00-

X 

71 ,832 ,00-

^ 
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DATE 12/31/90 CEDAR CHEMICAL CORPORATION PAGE 2? 

CEDAR - UEST HaENA UEST HELENA OTHER PROnilCT TNCOME STATFMFNT IN&T19 

< ACTUAL^!^^^T7^ gOSGETS - - ^ ( ACTUM. ) ( BUD(STED ) 
f AMOWT PER UMIT $ AMOIWT PER UNIT t AMOUNT PER IWIT i AMOUNT PER UNIT 

519,650.63 41,738.00- PLANT 5,410,203.65 5,031,018.00 
NET INCOME ( 1 0 8 8 ) 

Ol 
O 
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CEDAR QCNICAL CORPORATTON BCOSTE 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST REPORT BY CXPFNf^ PAGC 1 
IHHHHHHHHHHHHHHmi)lllllimW«IIWItm>MIIIHt K X X KIW It 

-CURRENT MONTH AMtBJNTfi YEAR-TO-DATE AMOUNTS-
CONTROL CCWTROL ACTUAL SCHEDULED OVER/UNDER ACTUAL SCICDULED OVER/UNDER 

DESCRIPTION COST COST SCHED.rOST COST COST SCHED.COST 
KN»»»«» HMMHdHMIHHtlHHHtlWKIHHI MKmimimillW flllKmnilHHt 4MtMU»««XKK XitXKKNX»«» K)IKKX«K»)( NII«»K)IKKKK 

4200 SALES-PESTICIDES 2,720,472- 193,750- 2,526,7?2-21,63?,372- 17,060,306- 4,572,066-
4300 TOLLING REVENUE 487,239- 250,000- 237,?.3?- 7,198,989- 7,060,001- 661,013 
4400 OTHER REVENUE 313- 313 11,965- 11,965-

8UB-T0TAL 3,208,024- 443,750- 2,764,374-28,843,326-24,920,307- 3,923,019-

SALES 3,208,024- 443,750- 2,764,274 20,843,326-24,920,307- 3,923,019-

a 
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CEDAR CHEMICAL CORPORATItW BCOSTE 

DATE 1 2 / 3 1 / 9 0 CEDAR - UEST HELENA UNIT COST FiEPORT BY EXPENSE PAGE 2 

•<:URI®<r MONTH AMOIWTR— ~ YEAR-TO-DATE AMOIWTS-
CONTROL nWTROL ACTUAL SOCDULED OVER/UNTCn ACTUM. SCHEDULED OVER/UNDER 

DESCRIPTKW COST COST SCHED.CCST COST CO&T SCHED.COST 
M»4HH(»« tH(IHHi««IHHHi«IHHH(««»IH( ««»»M»«Hllt *«>()()!«•** ««IH(MHIK«« »)(XI(»»MKK MHKKXXIIIt K»»MM«IHHIH 

4600 
4610 
4850 
4860 

FREIGHT OUT 
FREIGHT ALLOUANCES 
0/S UMSHOUSE LEASE 
UAREHOUSE ALLOUANCES 

SUB-TOTM. 

FREIGHT & C0W1 

8,565 

18,/2U 

27,293 

27,293 

l ,b/a 

1,068 

2,643 

2,643 

A,9?0 

17^660 

24,A50 

24,650 

120,185 
21,452 

102,116 
65,944 

317,697 

317,697 

99,490 
85,568 
19,066 

171,285 

375,409 

375,409 

28,695 
64,116-
83,050 

105,341 

57,712-

57,712-

CA 
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DATE 1 2 / 3 1 / 9 0 

CEDAR CHEMICAL CORPORATION 

CEDAR - VC8T HELENA UNIT COST RETORT BY EXPEHHE 
• t> I .A«miUmtuUfMmmMiiUMWUt/UMMm*MMMHMWW«MMWW u 
iiMififiiillijiiimiHmvwMVH>iR.innnHTinw>mBnn n v AW AH n 

BCOSTE 

PAGE 3 

a S R f S m HONTH AMOUNTS -YEAR-TO-DATE AMOUNTS 
CONTROL CONTROL ACTUM. SC1£DUL£I< OVER/lIWlfj;t ACTUAL SCHEDULED OVER/UNDER 

DEOTIIPTION COST COST eCHED.CQST COST COST SCHED.COST 
ItMMKtM llll»»ll*IH(»««»»IHM»)(iHH( «»««*)ttt)HHI »«H«tHMM( «MU(«IH(XXX ««X)trxax«« XXIIil«llX«X «NX)t»)«<HI«X 

5100 
5120 
5140 
5160 
5170 
5250 
5260 
5280 

COST OF SALES B STD 
PUR PRICE VARIANCE 
ICF MFG VARIANCE 
FINISICD PROD. L(»T 
PRODUCT COfff>LAINT EX 
START-UP COST 
TASK FORCE EXPDISES 
GAIN (LOSS) F/A 

2,121,522 
25,741 

5,937 
108,000 

194,250 1,927,?72 16,424,.^20 I3,4»1,6fl2 2,935,726 
25,741- 175,83-'5- 175,835-

2 2 
83 83 

5,937 77,336- 51,000 128,336-
60,000 657,500 576,000 81,500 

3,625 3,625 
48,000 

SUB-TOTAL 2,209,718 242,250 1,967,460 16,832,367 14,115,602 2,716,765 

COST OF BALES 2,209,718 242,250 1,967,460 16,032,367 14,115,602 2,716,765 

3 
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CEDAR CHEMICM. CORPORATION 

DATE 1 2 / 3 1 / 9 0 CEDAR - l E S T HELENA U N n COST REPORT BY EXPCNGE 
l i . M l t M « * * » " « * M M M t f W M M M U M W W M MWM M M *gK M M U M J C M If M-V M-If I I 

•• • • wwHV Hii i i i iHii i i i fWRnnini lHliHiMHunnnfiwH n A n n is 

BCOSTE 

PAGE 4 

CONTROL CONTROL 
DESCRIPTION 

KK«)HH(« »«1HiK«H(«««»N4H<MtKiH(4H( 

CURRENT MONTH MWIWTG 
ACTUAL SCHEDULED ff-tR/IWDER 

COST COST SCHETi.cnaT 
wirairiiiriiwiriv wir t inHliwwt i m n w ^ w « * * « 

YEAR-TO-DATE AMOlflJTS 
ACTUAL SCHEDULED OVER/UNDER 

COST COST SCHED.COST 
KXX«KX»X»» N)IK«XXttK« K«I(«XK«»XX 

5S10 
5520 
5830 
5540 
5630 
5640 
5650 
5660 
5670 
5675 
5680 
5685 
5700 
5705 
5830 
5870 
5890 
5910 

6100 
6110 
6140 
6150 
6160 
6200 
6210 
6220 
6230 
6240 
6260 
6270 
6280 
6300 
6340 
6350 
6360 
6370 
6380 
6390 
6393 
6400 
6410 
6420 
6430 
6460 
6470 

BUTOXOrC TECH ACID 
ODCB 
99X SULFURIC ACID 
98X NITRIC ACID 
DCA 
pRwioNic M:ID 
PROPIONIC ANHYDRIDE 
MESITYL OXIDE 
EMULSIFIER 
ARHUL 
ISOPHORONE 
TENNECO 5 0 0 
DMA-60X 
CITRIC ACID 
OTHER RAU MATERIALS 
PACKAGING MATERIALS 
CONTAINERS 
FIN GOODS PURCHASED 

733,346 799,425 

1,413,626 
111,875 
52,793 

152,074 
104,880 

117,143 
49,747 

804 
80,865 

871,875 
70,200 
37,800 

15,910 

22,420 
13,860 

1,250 
12,207 

541,7F,1 
41,675 
14,993 

152,074 
88,970 

94,723 
35,887 

446-
68,6fi0 

7,344,219 
544,533 
254,970 
518,669 
609,217 

1,252,846 
165,202 

13,529 
32,438 

802,396 
84,641 

478,169 
1,269,124 

6,533,710 
527,679 
M4,135 
729,600 
626,224 

923,645 
110,880 
27,672 
24,472 

878,617 
173,323 
567,655 

66,077-

770,509 
16,854 
29,145-

210,931-
17,007-

329,201 
54,322 
14,143-
7,966 

76,221-
88,^2-
69,486-

1,269,124 

SUB-TOTAL 2,083,807 1,015,522 1,038,205 14,123,299 12,227,037 1,896,262 

SALARIES 84,000 61,685 22,315 085,280 857,667 27,611 
UAGES 133,474 75,412 58,062 1,472,972 1,338,165 134,807 
MLIDAY t, VAC PAY 1,841 10,201 8,»,0 106,995 115,380 8,3%-
SICK t, AUOIO PAY 1,403 938 465 9,229 11,256 2,027-
OTHER (CALL-OUT PRE) 230 405 175- 5,312 4,860 452 
PAYROL TAXES 16,903 19,866 2,963- 2^5,631 233,758 8,127-
atOJP INSWIM4CE 18,468 19,950 1,482- 222,951 223,300 349-
U0RKMMJ8 COMP INSUR 3 , 2 2 5 - 5,000 8,225- 37,339 61,600 24,261-
PEN8I0N PLAN COST 39,970- 25,776 65,746 202,769 309,312 106,543-
Eim.OYlCMT EXPENSE 29,290 29,290 
MEDICAL EXAMS 136 650 514- 16,073 7,800 8,273 
BLOOD TEST 270 270- 2,028 2,160 132-
GM ÊTY SUPPLIES 6,786 4,000 2,786 81,280 48,525 32,755 
CONTRACT LABOR ti HTL 9,643 3,718 6,925 488,977 40,649 448,330 
WTURAL GAS 19,083 12,485 6,598 171,780 159,781 11,999 
ELECTRICm 46,731 21,750 24,981 485,217 3 9 1 , 1 ^ 94,032 
WATER 2,190 2,140 50 24,623 44,605 19,982-
COmiWICATION 2,572 3,200 628- 38,775 38,400 375 
AUTO EXPEND 230 230- 397- 2,760 3,157-
TRVL & EKTERTAIWCNT 6,996 2,410 4,506 41,994 28,920 13,074 
KEMJ8/ENTERTAINMENT 560 765 205- 8,686 9,180 494-
ORDIWWY SUPPLIES 28,053 18,827 9,226 206,878 210,945 4,067-
HAINTENANCE SUPPLIES 31,451 21,108 10,343 836,374 359,426 476,948 
MAIMTENANCE TOOLS 2 7 5 275- 4,592 3,300 1,292 
EXPENDABLE ITEMS 6,219 2,400 3,819 49,416 28,800 20,616 
mSCELLAICOUB 8,896 100 8,796 17,906 1,200 16,786 
NITROGEN 3,987 9,290 3,303- 70,685 130,540 59,855-

(A 
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DATE 12 /31 /90 CEDMl - HE8 
KIHH 

CONTROL 

«»«M»M 

6510 
6560 
6590 
6600 
6610 
6620 
6630 
6650 
6660 
6680 
6710 

CONTROL 
DESCRIPTION 

u U U U H U U U J I U W U W W Jf U U W U J^U 

nn It mil wiv wwmrfi itiv IT fl w wK 

OTH CHEMICALS 
(FF SITE UASTE DISPO 
CONTRACT FORMUUTING 
INSl«ANCE-PLANT 
DUES & SUBSCRIPTIONS 
FEES & TUITIONS 
PRDFESSIONM. FEES 
RENTALS 
LEASE ITEMS 
FREIGHT IN iH lSC, ) 
PROPERTY TAXES & L IC 

CEDAR OCHICAL CORPORATTCW 

LENA IWIT COST REPORT BY EXPENSE 
T i i f i iw i i iA i i nw j i i i i i i i i tH i i j ^ . i u i i i i n i iM i iw i i i i nvninwn H wnviii 

BCOSTE 

PAGE 5 

CURRENT MONTH M10UMT3 
ACTUAL SOEWJLED OVER/I WDFR 

COST COST SCHED.COST 
iTnirv iwvnrTTww n II Jl .1 n .1 •* •* >i n v m n v m n A A n 

YEAR-TO-DATE AMOUNTS 
ACTUAL CCHF.DUI.ED OVERAWDER 

COST COST SCHED.COST 
«««K«XHr.XK XK«X«IIXX« 9t«K)l«K«i(XK 

3 6 , 8 0 3 -

2,067 
3,362 
1,255 
3,963 
5,334 
4,626 

10 

8,^5 
100 

2,015 

1,624 
1,000 

675 
5,975 

10-

45,000 
100-
52 

3.-362 
369-

2,963 
4,479 
i;349-

20,225 

263,820 
209,641 

1,715 
24,605 
67,735 
37,212 
23,667 
12,587 
55,698 

5,520 

257,100 
184,897 

1,?00 
24,180 

19,696 
12,000 
8,100 

91,230 

14,705 

6,720 
24,744 

515 
425 

67,735 
17,516 
11,667 

4,487 
35 ,532 -

SUB-TOTAL 372,251 341,535 30,716 6 ,459,642 5,267,399 1,192,243 

COST OF GOODS HFG. 2 ,456 ,058 1,387,057 1,069,001 20,582,941 17,494,43/ . 3 ,088,505 
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CEMR OCHICAL CORPORATIIW BCOSTE 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST FEPORT BY EXPENSE PAGE 9 
itlHHUHHHUHHUHHHUUHHUUHHmX « * * « « * » * * »X»iHHt 

CUra^NT MONTH AMOIWTS— - YEMl-TO-DATE MWUNTS 
CONTROL CONTROL ACTUAL ffllHEDULED OVER/IWDCR ACTUAL GCIIEDULED OVER/UNDER 

DESCRIPTION COST COST 6L1CD.C0GT COST COST S a O . C O S T 
»«)IW(»« JHHmxXKXKXIHUHHUHHHUHt ll»«)HH*»)HH( MM«iHi»«t,< •««««««X:(X X«X*KXKXIHI 4IXXXX«««K XXXXUXXXSX 

8900 DEPRECIATION 82,870 68,687 14,183 703,205 024,244 121,039-
8910 AMORTIZIATION EXP 

SUB-TOTAL 82,870 68,687 14,183 703,205 824,244 121,039-

DEPRECIATION 82,870 68,687 14,103 703,205 824,244 121,039 

S 
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CEDM* CHEHICAL CORPORATTON 

DATE 1 2 > ^ l / 9 0 CEDAR - UEST ICLENA IWIT COST REPORT BY PWJDUCT PAGE 1 
«1H«HHHHHHHH()H(»KKKil)H!«XIHI»WH»«ll BC08T2 

SUMMARY 
<HHHHtXltllllXtllHIXXXXKXT'RODUCTirWx«X»«H««*»lHHHHHHHHHI 

ACTUAL X THIS MCWTH YEAR-TO-DATE ACTUM. X 

171X 853,798 ACTUM. 8,204,900 152X 
CEDAR - UEST HELENA 498,093 fiCHCDlJ.ED 5,395,759 PRQD-POtCR 

CM-ACITY UNIT~KUH 

4HHI»«KMIIMIti»Wi)HtK»««1HI4HI««HHIM*««K«»ftlMIH(«»»ll)H(«HHMMh.«««(4H(M»XX«ftllNI(X»»*«»«MM^ 
CURRENT MfflfTH AHOUNTS YEAR-TO-DATE AMOUNTS UNIT COST 

EXPENSE ACTUAL SCHEDULED OVERAiNDEn ACTUAL SCHEBUl.rD OVER/IWDER — C U R . M I W T H - YTD LST.YR 
DESCRIPTION COST OJST SCHED.COST COST COST SCICD.CQST ACTUAL S O C D . ACTUAL ACTUAL 

)HHIK)HHItHHHHHI»»»»««KM(««K1HHHH>»K» «>«IM«»)H(« «»«IHH»H(« «HHi«Mi«»)Ht XXKI(»K«X«» XX»XK«KKK «X«»««IHIXtt «»«««» IMKMttX «<HHHI«» MHIXXWI 

ELECTRICITY 

TOTAL 

TOTAL 
ALLOCATION TSF 

TOTAL 

IUF.C08TS 

PRODUCT TOTALS 
POUER 

46,214 

46,214 

46,214 
46,214-

46,214-

21,150 

21,150 

21,150 
21,150-

21,150-

25,064 

25,064 » 

25,064 
25,064 

25,a'.4x 

472,960 

472,960 

472,960 
47?,9.'i0-

472,960 -

383,985 

383,985 

383,985 
383,985-

383,985-

88,975 

ra,975 » 

88,975 
88,975-

88,975-« 

,054 

,054 

.034 

.054-

.054-

,042 

,042 

,042 
,042-

.042-

.058 

.058 

.058 

.058-

.058-

.062 

.062 

.062 

.062 

.062 
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CEWW CHEMICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA UMIT COST RET-ORT DY PRODUCT 
KMMHHtlHHIMMXKX XXXX XXXXKXKHXKXK 

GUW1ARY 
^HH^XKKHXKxxwMWii^>xxxpRCDUCTIONxK^H^xxxxxxxxxxx^^x»^t 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - WEST HELENA 
ACTLlAL 

BCIIFDIAXD 
CAPACITY 

PAGE 2 
BC0BT2 

PROD—OVERHEAD 
UNIT— 

X«»K»«*«XX»K»««XK««»«««X»«»««»»«XKX«K««K»«««H»««MI«H(X««X«««««XXX«XX»«KKXXXKHXXX«X«KKKXXXKXXKX«KX««KX««X»XXXH««MX*X«««»K««X««X«««ttiHH> 
CURRENT MONTH AMOUNTS YEAR-TO-DATC AMOWTS UNIT COST 

EXPENSE ACTUAL SCHEDULED OVER/UNDER ACTIJAL SCJEDULED OVTR/UNDER — C U R . M O N T H — YTD L S T . Y R 
DESCRIPTICW COST COST SCHED.COST COOT COST S C I O . C O S T ACTUAL SCHEO. ACTIJAL ACTUAL 

K«X«»«X«»»»««X»X)MI»»X«<HIKXKXX«KK« IHHIMiXXMiX XX««X«Mt« XXXXXXXXXX NHKXXKXXKX XKXXXXXXX XXXXKXXXXX XXXXXX XXXXXXX XKXXKXX KKKKXXX 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
OTHER CHE71ICALS 
GAS 
POUER 
OTtCR 

TOTAL 

8AL/RY 
UAGES 
FRINGEB 
SAFETY & SECURITY 
INSURANCE & TAXES 

TOTAL 

PLANT OVERHEAD 
PLANT ADMIN 
PLANT DEPRECIATIO^ 

TOTAL 

1 

TOTAL MANUF.COSTS 
ALLOCATION TSF 

TOTAL 

PROniCT TOTALS 
OVEnCAD 

13,729 
613 

6,627 
2,117 

8,364 
17,229 

48,679 

10,427 
36,507 
11,986 

136 
67 

59,123 

182 

182 

107,984 
107,98&-

107,985-

1-

11,470 
1,360 
1,320 

12,530 
10 

5,500 
4,965 

37,155 

6,201 
26,432 

7,346 
65C-

40,629 

5,986 

5,986 

83,770 
77,784-

77,784-

5,986 

2,259 
747-

5.307 
10,413-

10-

2,864 
12,264 

154,?59 
25,455 
180,267 
266,337 
32,853 
9,481 
88,823 
88,887 

137,640 
16,320 
15,840 
150,360 

120 

66,000 
39,580 

4,??.6 
10,075 
4,640 

514-
67 

102,785 
484,561 
154,002 
14,294 
1,673 

74,429 
307,961 
99,193 
7,800 

5,804-
13,080-
3,006 71,832 

16,619 
9,135 

164,427 
115,977 
32,733 
9,481 
22,823 
29,307 

ll,5?4 X 846,362 445,860 400,502 x 

28,356 
176,600 
54,809 
8,494 
1,673 

18,494 X 757,315 489,383 269,932 K 

13,080-
68,826-

5,804-« 10,074- 71,832 81,906-x 

24,214 1,595,603 1,007,075 588,528 

30,201- 1,595,604- 935,243- 660,361-

30,201 HH,595,604- 935,243- 660,36l-» 

5,907- 1- 71,832 71,833-

s 
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CEDAR CHEMICAL CORPORATION 

DATE 1 2 / 3 1 / 9 0 (£DAR - UEST HELENA UHIT COST RG^ORT BY PRODUCT 
XKXXXXXXXXXXXXXKKKKHXKXKKKKXXKK 

SUMMARY 
xxxxxKXKXXXXXxxxxxxpROlJUCTIONxKKxxxxxxx KXXXXXXXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL 

PAGE 
BC08T2 

CEDAR - WEST HELENA 
146X 1,094,748 

750,000 
ACTUAL 

a^tEM-ED 
CAPACITY 

6,063,037 
5,637,600 

108X 
PROD—PROPANIL TECH 
UNIT—LBS 

»»XKXXXKKXXXXXKKXXXXXKXXKXXXKXXXKXKXXXXXXXXXX»KXXKKKXXXXXXXXXXXXXXXKXXKXKX»XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXK<HIXXXXXX<tXXXXXX 

CUf«ENT MONTH /WOUNIS— - YEAR-TO-DATE AMOIWTS UNIT COST 
EXPENSE ACTUAL SCHEDU.ED 0 \ « ' / l W D F R ACTUAL .SCHEDULED OVOAWICR — C U R , ? « W T H — YTD LST.YR 

DESCRIPTION COST COST SCHED.COST COST COST SOCD.COST ACTUAL SCHED. ACTUAL ACTUM. 
XKKKXXXHKKXXXXXXXXXXXKKXXXXXXKXXX XXXXXXXXKK KKHKKKXXX XXKXXKXXKX XXXXXKXKKX KKXXXXKXK KXKKXXXXKX XXXXXX XXXXXXX KXKXKKK KHKXKHK 

DCA 
PROPIONIC ACID 
P R t P I W I C ANHYDRIDE 

TOTAL 

CQNTAI»CRS 
ORDINARY SUPPLY 
OUTSIDE LABOR 
MAINT SUPPLIES 
NITROGEN 
GAS 
POUER 
OTHER 

TOTAL 

SMJtftY 
UM3ES 
FRINGES 
SAFETY & SECURITY 
INSIWMICE & TAXES 

TOTAL 

PLM4T OVERHEAD 
PLANT ADHIN 
PLANT DEPRECIATION 

TOTAL 

TQTAL MANUF.COSTS 
PRODUCT TSF 6 STD. 

TOTM. 

1,398,478 871,875 526,603 7,275,548 6,553,710 721,838 
111,875 70,200 41,675 516,975 527,679 10,704-
52,793 37,800 14,993 252,849 284,135 31,206-

1.277 1,163 1,200 1,042 
.102 .094 .085 .091 
.048 .050 .042 .037 

1,563,146 979,875 583,271 K8,045,372 7,365,524 679,848 K 1,428 1,307 1.327 1.171 

279 

2,699 
3,127 

10,501 
9,822 
1,759 

28,187 

7,795 
22,278 
60,811-

7,537-

38,275-

28,022 
22,471 
13,912 

375 
4,548 
5,290 
8,485 
7,000 
1,773 

27,471 

3,713 
14,985 
6,010 

270 
5,221 

30,199 

9,798 
7,403 
10,968 

279 
375-

1,849-
2.163-
2;016 
2,R22 

14-

1,858 
354 

24,042 
91,960 
29,910 
65,163 
75,145 
19,958 

2,819 
34,187 
39,760 
63,780 
70,000 
13,3:» 

1,858 
354 

21,243 
57,r/3 

9,850-
1,383 
5,145 
6,630 

716 K 300,410 223,874 

4,082 
7,293 

66,821-
270-

12,758 

51,671 
152,405 

4,109-
1,807 

43,231 

35,868 
124,690 
54,701 
2,160 

62,652 

6B,474-x 245,005 280,071 

18,224 
15,068 
2,944 

304,590 
165,222 
132,273 

97,487 
46,226 

131,616 

15,803 
27,715 
58,810-

353-
19,421-

35,066-» 

207,111 
118,996 

657 

64,406 28,169 36,236 K 602,093 275,329 326.764 H 

PRODUCT TOTALB 
PROPANIL TECH 

1.617,463 
1,576,437-

1,576,437-

41,026 

1,065,714 
1,080,000-

1,080,000-

14,286-

551,749 
496,437-

496,437-

55,312 

9,200,880 
8,729,691-

x8,729,691-

471,189 

8,144,798 
8,118,144-

0,118,144-

26,654 

1,056,082 
611,547-

611,547-K 

444,535 

,002 
,003 
.010 
.009 
.002 

.007 
,020 
,056-

,007-

,035-

.026 
,021 
,013 

.059 

1.477 
1,440-

1,44(^ 

,037 

,001 
,006 
,007 
,011 
.009 
.002 

84,536 X .026 .037 

.005 

.020 

.008 

.007 

.040 

.013 

.010 

.015 

1,421 
1.440-

1.44(^ 

•019-

.004 

.015 

.005 

.011 

.012 

.003 

.051 

.009 

.025 
•001-

.007 

,040 

•050 
.027 
•022 

•038 .099 

1.518 
1,440-

1,440-

•078 

,006 
,007 
,012 
.010 
,005 

,041 

.011 
,025 
,014 

.018 

,069 

.046 

.026 

.073 

1 , ; ^ 

1.390 

1.390 

.037 
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CEDAR OCHICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST RFTOUT DY PRODIKT 
KKHKKKKKKKXKXXXXXKXKXXXXKXXXXKX 

SUMMARY 
KKKKXXXKKXXXXKIiXXXKpROrillCTIONKKXXKKKKKXXKXXXXXXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUM. X 

PAGE 
BC08T2 

CEDAR - UEST HELENA 
96X 192,648 

200,000 
ACTUAL 

SCHEDUIED 
CAPACITY 

577,852 
1,500,000 

39X 
PROD—FLAKED TECH 
UNIT—LBS 

KKXXKKKKKKXKKXKXKKKXKXKKXKKKKXXXKXKKKXXXXXXXXKKXKKKXXXXXXXXKXXKXXXXKKXXKXKK XKXKXXXKXX XXKXKXXXXKXXXXXXXXXXXXXKKXKKKKKKKKKKKKKK KKXKKKX 

CURRENT MONTH AMOUNTS— -
ACTUAL SCHEDLLED OVER/UNDER 

COST COST BCfCD.COET 
EXPENSE 

DESCRIPTKW 
KXKKKKKKKXKKXKKXKKKKKKKKKKKXKKKXK KKKKKKKXKK KKKKKKAKX X*KXKXKKXK KKKKXXXXKK KKKXKKXXX KK^XXXKKKXK 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHEDULED OVER/IWDER 

COST COST SaCD.COST 

— I W I T COST-
-OW.MONTH— YTD LST.YR 

ACTUAL SCHED. ACTUAL ACTUAL 
XXXKKX KXKKKKK XKKKKKX XKHKKKK 

PRffi>ANIL TECH 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
W , i m SUPPLIES 
Pt»ER 
START UP COST 

TOTAL 

mJSff 
UAGES 
FRINGES 
INSlfiWICE & TAXES 

TOTAL 

PLMT OVEraCAD 
PLANT ADHIN 
PLANT DEPRECIATION 

TOTAL 

TOTAL MWWF.COSTS 
PRODUCT TSF e STD. 

TOTAL 

PRODUCT TOTALS 
FLM(ED TECH 

277,413 

277,413 

652 

318-
1,128 

288,000 

288,000 

5,818 

350 
1,650 

1,462 

893 
2,770 
1,005 

522-

4,148 

3,218 
2,580 
1,562 

7,360 

290,383 
319,796-

319,796-

29,413-

7,818 

1,083 
4,970 
1,993 

224 

8,270 

3,266 
2,468 
1,667 

7,401 

311,489 
332,000-

332,000-

20,511-

10,507- 983,905 2,304,000 1,320,015-

10,5G7-» 983,985 2,304,000 1,320,015-K 

5,166-

668-
522-

18,216 
175 

5,977 
3,875 

6,-354-X 28,243 

108-
2,700-
9fln 
746-

3,436 
7,888 
4,148 
1,945 

43,635 

2,625 
12,375 

58,635 

9,792 
37,610 
16,590 
7,348 

25,419-
175 

3,352 
8,500-

4,122-x 19,417 71,340 

48-
112 
105 

15,015 
8,610 
10,739 

41-K 42,384 

26,843 
12,320 
20,004 

59,167 

6,356-
27,722-
12,442-
5,403-

51,923-K 

11,808-
3,710-
1,265-

21,106 1,074,029 2,493,142 1,419,113-

12,304 1,076,712- 2,490,000- 1,413,288 

12,204 Kl,076,712- 2,490,000- 1,413,2M x 

n,902~ 2,603- 3,142 5,825-

1.440 

1,440 

•003 

,002-
.006 

1.440 

1.440 

•029 

•002 
•008 

1^703 

1^703 

.032 

.010 

.007 

1.449 

1.449 

.024 

.002 

.008 

.003 

30,392-x .008 .039 .049 .038 

.005 

.014 

.005 

.003-

.005 

.025 

.010 
,001 

.006 

.017 
,007 
.003 

.010 

.024 

.014 

.022 .041 .034 ^047 

,017 
.013 
.008 

16,783-K .038 

.016 
•012 
•008 

.037 

.026 

.015 

.032 

•039 
.004 
•Oil 

.073 ^034 

1.507 1.557 1.859 1.588 

1.660- 1,660- 1.863- 1.484 

1.660- 1.660- 1.863- 1.484 

.153- .103- .005- .106 
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CEIW CHEHICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST REPORT DY PRODUCT 
Mwu j ^ u u u MJULU M V W U W tl K M lUt If Ift U K U Kit 11 l i 

GIWMARY 
XXXXXKKKXKXXXXXXXXXf-RODUCTIONKKKKKKKXKKKXXKKXKXK 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 
BCQ8T2 

CEDAR - UEST HELENA 
239X 59,815 

25,000 
ACTUAL 

5CHEf4JLFD 
CAPACITY 

282,247 
200,000 

141X 
F'R0D--3* PROPANIL 
UNIT—GAL 

KKKKXXKXXKXKXXKKKKKKKXKKKKKKKKXKKKKKKKXKKKKKKKXKKKKKXKXKXXXXXXXitxaKXXXKXXXKXKXKXXKKKXXXXKKKXKXXKKKKKKXKKXXXKKXXXKXKKKKKKKKKXXKKXiKKKK 

EXPENSE 
DESCRIPTION 

w WWW w i r n w WW w K W W I I KTi w I I WW WWW WW K w i r i i 11 WW 

PROPANIL TECH 
PROPMIIL BLEND 
MESITYL OXIDE 
E I U £ I F I E R 
ISOPMIRONE 
ARHUL EHULSIFIER 
TENNCO 500 
OTICR RAU HATERIM.S 

TOTAL 

CONTAI»CRS 
PACKAGING MATERIALS 
ORDINARY SUPPLY 
MAINT SUPPLIES 

TOTM. 

SALARY 
UAGES 
FRINGES 
INSURMiCE t. TAXES 

TOTAL 

9 U m AIWIN 

TOTAL 

TOTAL MAM 
PRODUCT TSF 8 STD. 

TOTAL 

CURRENT HQNTH AMOIWTS— - - - -YEAR-TO-DATE AMOUNTS—— 
ACTUAL SCHEDULED OI.«}/lWT)rR M : T U M - 8CHEDL1LED OVER/IWDER 

COST COBT SOCD.COCT COST COOT SCHED.COST 
KXKKKKXKXX XKKXKKXKK KKXKXXKXXK KXXKXXKKXH KXXKXKXXX XXXKXKXKXK 

U f l T COST 
—-CUR.tWNTH— YTD L8T,YR 
ACTUAL SCHED, ACTUAL ACTUAL 
KXKKXK KKKKXKK KXKKKKK KXKKKKK 

265,032 115,200 149,832 1,200,310 921,600 366,710 4 ,431 4 ,6 (» 4,564 4,756 

44,019 
73,033 

41,621 
S 

423,705 

28,819 
S 40-

28,779 

1,214 
440 

7,123-

RJF.COtilS 445,361 
464,762-

464,762-

PRODUCT TOTALB 19,401-
3* PROPANIL 

15,910 
22,420 

13,860 

167,390 

12,207 
1,250 

950 
55 

14,462 

1,437 
3,275 
1,313 

451 

4,476 

4,000 

4,000 

192,328 
194,K0-

194,250-

1,922-

28,109 
50,613 

27,761 

25A,.'?15 xt 

16,612 
1,?90-

950-
55-

14,317 K 

1,437-
2,061-

873-
9,228 

i3,599-x 

4,000-

4,00O-« 

108,083 
313,447 

164,893 

,955,533 

154,662 
4,551 
2,759 

39 

162,011 

5,922 
11,941 
5,822 

23,163 

44,848 

253,033 2,164,392 
270,512- 2,197,551-

270,512-x2 

17,479-

1,199,551-

35,1.59-

127,280 
179,360 

110,880 

1,339,120 

77,656 
10,000 
7,/,00 

440 

115,696 

10,622 
24,000 
10,820 
5,412 

50,854 

40,000 

48.000 

1,553,670 
1,554.000-

1,554.000-

330-

61,603 
134,087 

54,013 

616,413 x 

57,006 
5,449-
4,841-

401-

46,315 X 

4,700-
12,059-
4,990-

17,751 

4,006-x 

48,000-

4a,00<Hi 

610,722 
645,551-

645,551-K 

34,829-

.736 
1,221 

,696 

7,084 

,482 
.001-

,481 

.020 
,007 
.147-

.119-

7.446 
7.770-

7.770-

.324-

.636 

.877 

.534 

6.696 

.488 
•050 
•038 
•002 

•578 

•057 
• 131 
•053 
.018 

,259 

.160 

.160 

7.693 
7.770-

7,770-

.077-

,669 
1.111 

,584 

6,928 

,548 
,016 
,010 

•574 

.021 

.042 

.021 

.082 

• 166 

7^668 
7.793-

7.793-

.125-

.530 
1,069 

.185 
•491 
.003 

7.024 

.535 

.033 

.041 
,001 

,609 

,029 
.104 
,044 

.177 

,424 

.424 

8.Z34 
7.336 

7.336 

.898 

r 
^ 
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CEDAR CHFJIICAL CORPORATIIW 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST REPORT BY PRODUCT 
KKKKKKKKKKKX X X KKXXXKXKXKKKKXKKK 

Sl»«1ARY 
KKKKKXKKKKKKKKKKKKKPRnDltCTKWXKXXXKXXKXKXXKXKKXX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 8 
BC08T2 

CEDAR - UEST HELENA 
87,406 ACTUAL 

SCie^JLEIi 
CAPACITY 

318,655 
500,000 

64X 
F'ROD—44 PROPANIL 
UNIT—GAL 

XXKKKXXKKKKKXKKKKKKKKKKKKKXKKKXKXKKXKXKKKKKKKXKKKKKKKIIXXXMIIKKKXXXKKXKXXXXXXXKtfKXXXXXXXMXKXXKKKXKXXKXKKKKXKXKXXXKKKXKKKKKKKKXKKKKKKKK 

EXPENSE 
DESCRIPTICW 

KXKKKKXKKKKKKKKKXKKKKKXKXXXKXXXXK 

PROPANIL TECH 
PRtPANIL BLEND 
PROPANIL 3« 
ICSITYL OXI I£ 
EMULSIFIER 
ISOPHORONE 

TOTAL 

CONTAIFCRS 
PACKAGING MATERIALS 
ORDINARY SUPPLY 
MAINT SUPPLIES 

TOTAL 

SALM^Y 
UAGES 
FRII'fflES 
imiRmX. & TAXES 

TOTAL 

PLM^T ADMIN 

TOTM. 

TOTAL MANIF.COSTS 
PRODUCT T W e STD, 

CURRENT MONTH AMOUNTR- -
ACTUAL SCHEDlLED OVQ^/UNnCR 

COST COST 60CD.CTOT 
WWWWW Wn HWW WWWWWWWWW WWWnWWWXWw 

YEAR-TO-DATE AM0LWT8 
ACTUAL SOCDULED OVER/UNDER 

COST COST EDCD.COST 
XKXKXKIXXX XXXXXXKXK HKKXKKXKKX 

- U N I T COST-

TOTAL 

PRODUCT TOTALS 
4# PROPANIL 

517,925 

152,075 
60,871 
43,253 

774,124 

48,522 

742 

49,264 

4,034 
1,464 

12,505-

7,007-

816,381 
818,937-

818,937-

2,556^ 

517,9^5 1,846,561 3,024,000 1,177,439-

152,075 
60,871 
43,253 

536,258 
193,084 
170,135 

729,600 
332,629 
206,500 

193,342-
139,545-
36 ,365 -

774,124 X2,746,0M 4,292,729 1,546,691-K 

48,522 

742 

150,514 
24 

936 

49,264 » 151,474 

4,034 
1,464 

12,505 

3,676 
0,809 
3,471 

27,595 

7,007-K 43,551 

285,714 

750 

286,464 

5,037 
10,961 
4,956 

15,018 

35,972 

57,000 

57.000 

135,200-
24 

936 
750-

134,990-K 

1,361-
2,152-
1,485-

12,577 

7,579 X 

57 ,000 -

57,000-K 

— C I « . M C W T H - YTD LST.YR 
ACTUM. SCHED, ACTUAL ACTUAL 
KXKKXK XXXXXXX KXKXKKK KKKKXKK 

5,926 

1.740 
•696 
•495 

8,857 

,555 

,008 

,564 

816,381 2,941,063 4,672,165 1,731,102-
818,937- 2,9'f0,955- 4,670,000- 1,699,045 

819,937-K2,970,955- 4,670,000- 1,699,045 K 

2,556- 29,892- 2,165 32,057-

•046 
,017 
,143-

,080-

9,340 
9.369-

9.369-

•029-

5^795 

1^683 
,606 
.534 

8.618 

.472 

.003 

5.211 
.025 
.133 

1,436 
.604 
•467 

faOrS 

•366 
•001 
• 002 

.475 .369 

.012 

.028 
•Oil 
.087 

• 137 

9^230 
9.323-

9.323-

.094-

.012 
,020 
,013 

•043 

,241 

•241 

8^550 
9,228 

9,228 

,679 

s 
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CEDAR CHEMICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA IWIT COBT RFPORT BY PRODUCT PAGE 11 

KKKKXKKKKKKKKXKKKKKKKXXXXXKKKXK BC08T2 

SUMMARY 
XKHXKKXKKKKKKKKKKXKfRDDUCTIOHxXKXXKKXKXXHXXKKKKX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 
X ACTUAL 13,280 7X 

CEDAR - UEST HELENA SaCDUlXD 200,000 PROD—50 UDG 
CAPACITY UNIT—LBS 

HXKKKKKKKXXKKKXKKXXKKKKKKKKXKXXKKKKKKKXKKKKKKXKKHKKKKKXXXKXXKXXKXKXKXXXXKXX KKXXXXHKKXXXXXKXKXKKKKKKXXKKKXXKKXXKXKXKXKKXKK KXKKKKK XKKK 

CURRENT MONTH M10UNTB YEAR-TO-DATE M10UNTS UNIT COBT 
EXPENSE ACTUAL SCHEDIA.ED OVER/UNDrR ACTUAL 5 a O U . E D OV^/UNDER —CUR,MONTH— YTD LST.YR 

DESCRIPTICW COBT COST SOCD-COST COST COST SC»ED,COST ACTUAL SCHED, ACTUAL ACTUAL 
XKKKKKKKXXXKKKXKKXKKKKKKKKKKXKXXX XKKXKXXKXX KKKKHKKKK KKKXKKKXXK KXXXKXXKXK XXKKKXXKK XXXKKXXKKX XXXKKX XKKKKKX XKKKKKX KKKKXKK 

FLAKED TECH 

OTHER RAU MATERIALS 

TOTAL 

PACKAGING HATERIALS 
FORfflJLATINB FEE 

TOTAL 

INSURANCE (, TAXES 27 

TOTAL 27 

PLANT ADMIN 

TOTAL 

TOTAL MMIUF.COSTS 27 

PRODUCT TSF B STD. 

TOTM. 

PRODUCT TOTALS 27 

SO uro 

X 

X 

27 

27 K 

K 

27 

K 

27 

10,889 
2,313 

13,202 

771 
3,308 

4,079 

l.,429 

1,429 

18,710 
17,946-

17,946-

764 

166,000 
29,500 

195,500 

13,720 
84,000 

97,720 

2,000 

2,000 

295,220 
296,000-

296,000-

780-

155,111-
27,187-

182,298-K 

12,949-
80,692-

93,641-K 

1,429 

1,429 K 

2.000-

2,000-K 

276,510" 
278,054 

278,054 K 

1,544 

.820 
,174 

.994 

.068 

.249 

.307 

.108 

.108 

1.409 
1.351-

1.351-

.058 

.954 

.148 

1.102 

.069 

.420 

.489 

.011 

.011 

1.602 
1.486 

1.486 

.115 

00 
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CEDAR O e i l C A L . CORPORATION 

DATE 1 2 / 3 1 / 9 0 CEDAR - UEST ICLENA UNIT COST REPC«T BY PRODUCT 
l i U J U l MJUl JLILM JlMJUr V Jl 11V lUUf H Ui M Jf M l U I MJIM WiRcww w n n i i i i n n JI jv>*wt A WTTA w w n n w m i w w T t 

SIWMARY 
KKKKKKKKKKKJrXKKKKKKPRODUCTIONXXKK XXKKKKKKHXKXXKH 

ACTUAL X THIS MONTH YEAR-TO- DATE ACTUAL X 

PAGE 
rcosT2 

CEDAR - UEST HELENA 
ACTUAL 

SmOiDLEIi 
CAPACITY 

271,440 
PROD—60 DF 
UNIT—LBS 

KKKKKKKKXKXXXXXXXXXKKXKKKKKXXXKKKKKKKXXKXXKXKKXKKKKKKKfcXKXKKKKKXXKXXXXXXXXXXKKXKKKKXKXXXKXKXKKKKKKXXKXXKXKXXXKXKKKKKKXXKKKKKXKKXKXKK 

CURRENT m m AHCWNT6— -
ACTUAL SCHEDULED 0>«R/IJHTi!ZR 

COST COST GCwm-cnsT 

YEAR-TO-DATE AMtMWTS—- -
ACTUAL SCHEDULED OVER/UNDER 

COCT COST SCHED.COCT 
EXPENSE 

ASCRIPTION 
KKKKXKKKKKKKKKKKKKKKXXKXHKKKKXKKX KKXKXXKKKK KKKKKKKK., XKXKXKKXXH XXXKKXKKKK KKKKKXXXX XKKXKXXXKX 

PRIPANIL TECH 
FLAKED TECH 

OTHER RAU MATERIALS 

TOTAL 

FORHULATIM! FEE 

TOTAL 

INSURANCE & TAXES 

TOTAL 
TOTAL MANIF.COSTS 

PRODUCT TSF 8 STD. 

TOTAL 

PROIttJCT TOTALS 
60 DF 

7,127-
275,610 
50,923 

319,414 

123,708 

123,7ro 

5,110 

5,110 

440,312 
447,875-

447,875-

437 

7,127-
275,618 

50,923 

319,414 K 

123,788 

123,788 K 

5,110 

5,110 X 

448,312 
447,875-

447,875-K 

437 

UNIT COST 
—CUR. I iONTH- - YTD LST.YR 
ACTUAL SCKFJ). ACTUAL ACTUAL 
XKKKKK KXKXKKK KKKKXKK KKXXKXK 

•026-
1^015 

• 188 

1^177 

. 4 5 6 

•456 

,019 

,019 

1,652 
1,650-

1,650-

•002 
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DATE 12/31/90 CEDAR - UEST HELENA 

CEOAR CHEHICAL CORPORATION 

UNIT COST RETORT BY PRODUCT 
KKKXKKKKKKXXXK KXKKXXKXXKKKKXXXK 

SUMMARY 
KKKKKKKKKKKKKKKKKKXPRODUCTIONKKKKK XKKXK X KKXKKKXK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 12 
BC08T2 

CEDAR - UEST HELENA 
ACTUAL 

Rf:iCT«JLED 
CAPACITY 

329,945 
250 ..000 

132X 
PROD—STAM PROPANIL 
UNIT—GAL 

KKKKKKKXKKKKXKXKKXKKKKKKXXKKXKKKKXXKXXKKKKKXKKKKKXKKKKoKKKKKKKKXXXXXKXXKKXKXXXXXXKXXX XXXKKK KKKXXKXKXKXKXKXKXKXXXKKKKXKKKKKXKKKKKKKKK 

CURRENT MIWTH AMOIWTS 
ACTUAL SCriEDULED GVER/UNW.ft 

COST COST SCHED.CWT 
EXPENSE 

DESCRIPTION 
KXKKKKKKKKKKKKKKKKKKXKKXXKKXXXKKX KKKXXKKKKX KKKXHKKKX XKXKXXKXXK XXXXKXXXXX XKKXKXXKX KXKXKKKXKK 

•YEAR-TO-DATE AMCWNTS-
ACTUAL SCHEDULED OVCR/UNKR 

COST t m i SCHCD.COST 

. _ UNIT COST— 
— C U R . M t W T H - YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XKKKKK KXXXXKK KXKKKKK KXKKKKK 

PROPANIL TECH 
EMU.6IFIER 
ISOPHOROHE 

TOTAL 

CONTAINERS 
ORDINARY SUPPLY 
MAINT SUPPLIES 

TOTAL 

SALARY 
UMXS 
RINGES 
INSIWAN(£ t, TAXES 

TOTAL 

PLANT AIWIN 

TOTAL 

TOTM- MANUF.COSTS 
PRODUCT TSF 8 STD. 

TOTAL 

PRODUCT TOTALS 
STMI PtaiPANIL 

113-

113-

113-

113-

1,680,644 1,548,000 332,644 
220,394 166,315 54,079 
762,043 537,785 224.257 

K2,863,080 2,252,100 610,980 K 

195,246 184,285 10,961 

X 195,246 134,285 10,961 K 

5,066 
7,150 
2,983 

113- 36,865 

113-X 42,044 

X 

113- 3,100,390 
3,271,142-

K3,271,142-

113- 170,752-

4,227 
9,196 
4,158 
6,465 

24,046 

22,500 

22,500 

2,402,931 
2,482,500-

2,482,500-

431, 

839 
2,046-
1,175-

20,400 

18,018 K 

22,500-

22,500-K 

617,459 
788,642-

788,642-K 

171,183-

5.700 

2^310 

8.677 

.592 

.592 

5.649 
.649 

2.391 

8.688 

.592 

,592 

•015 
•022 
•009 
•081 

• 127 

9.397 
9.914-

9.914-

•518-

.009 

.018 
,011 

•038 

• 225 

•225 

9^544 
10^060 

10^060 

•516 

O 
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CEDAR CtCMICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST REPORT BY PRODUCT 
KKKXKKKKKKKKXKKXKKKKXXKKXXXKKXX 

SUMMARY 
KKKKKKHKKKKKKKKKKKKPRODUCTIONX KKKK KKKKKKXKKKKXKK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 10 
BCQ8T2 

CEDAR - WEST HELENA 
ACTUAL 

SCICrHiLED 
CAPACITY 

106,110 
200,000 

53X 
PROD—UHM1 
UNIT-OALS 

KXXKHKKKHKHKXKKKKKXKXKKKKKKKKKKKKXXKXKKKKKKXKKKKKXKKKK«KKKKKKKKXKXXKKXXIHIKXXKKXXXKXKXXKKKXXXKKKXXXXXXXXKKKKXXKKXKKKKKKKKKKKKKKKKKKKK 

CURRENT MONTH AMtMJNTR- - - - - YEAR-TO-DATE AMOLWTS 
EXPENSE ACTUAL SCHEDULED OVER/UNDER ACTUAL SCir.DULED OVER/UNDER 

DESCRIPTION COST COST SCHED.COfJ COST COST BCJCD,COST 
KKKKKKHKKKKKKKKKKKKKKXKKKXKHXKKKX XKKXXKKKXK KKKKKKKKX KKKKKXKXilK XKXKKKXKXX KXXKXKXKK KKKKKKKXKK 

-UNIT CQST-
—CUR.MCWTH- YTD LST,YR 
ACTUAL SCHED, ACTUAL ACTUM. 
KXKKXK KXKKKKK KXKXKKK XKKKKKH 

PRW»ANIL TECH 
FLAKED TECH 
OTHER RAU HATERIALS 

TOTAL 

PACKAGING HATERIALS 
ORDINARY ajPPLY 
OTHER 
FORMULATING FEE 
START lff> COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE ta TAXES 

TOTAL 

PLMfT ADMIN 

TOTAL 

TOTAL MANUF,C0ST6 
PROiaJCT TSF 8 STD. 

TOTAL 

PRODUCT TOTALS 
UHAH 

1,907 

1,907 

356 

356 

206 

206 

2 .469 

2 ,469 

1,907 

1,907 X 

356 

356 X 

204 

206 K 

x 

2,469 

X 

2,469 

111,737-
621,786 
286,058 

796,107 

1,055 
6,171 
2 ^ 

85,736 

93,230 

87-
31 
33-

13,310 

13,221 

902,558 
930,500-

930,500-

27,942-

1,J//,800 
200,090 

1,505,890 

70,145 

130,000 

190,145 

4,632 

. 4,632 

15,000 

15,000 

1,795,667 
1,796,000-

1,796,000-

333-

111,737-
756,014-
77,968 

789,783-K 

69,090-
6,171 
268 

34,264-

96,915-K 

87-
31 
33-

8,678 

8,589 K 

15,000-

15,000-X 

893,109-
865,500 

865,500 H 

27,609-

1.053-
3.860 
2.696 

7.503 

.010 

.0% 

.003 

.808 

.879 

.001-

.125 

.125 

8.506 
8.769-

9,769-

•263-

6^2Yy 
2.085 

8.363 

•297 
•022 

.920 

.042 

1.282 

.002 

.003 

.002 

.006 

.280 

.280 

9.931 
8^981 

8.981 

•950 
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CEDAR CHEHICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA IWIT COST REPORT BY PROBUCT 
KKKKKKKKKKKKXKXXXKXKXXXXKKKKXKK 

CIWMARY 
KKKKKKKHKKKKKXKKKKKPPODUCTIONXHKKKKKXXKXKKKKKXKK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 24 
rcosT2 

CEDAR - UEST HELENA 
ACTUAL 

fiCieiU-ED 
CAPACITY 

70,764 
80,000 

08X 
PROD~DUTOXONE 175 
UNIT-GALS 

XKKKKK KKKKHKXKKKKKKKKKKKKHKKKXKXKKKKKKXKKXKKKKKKKKKKKKXXKKKKKKXXXXXXXKXKXXXKXKXXKKKKXXXXXHXKKKXXKKKKKKKKKXKHKKKKKKKKKXKKKKKKKKKXKKKK 
CURRENT MONTH AMOUNTS YEAR-TO-DATE AMOUNTS 

EXPENSE ACTUAL SCHEDULED OVER/UNDCR ACTUAL GCHEDU1.ED OVER/UNDER 
DESCRIPTION COST COBT SCHED.COST COST COST SCHED.COST 

KKKKKKXKXKKXKKKKKKXKKKKKKKKXXXKKK KKKKXKKKKK KKKXKKKKK KKKKKKKHXX KXKXKKKXKK KKXKKXXXK KXXHXKXXXX 

UNIT COST 
—CUR.MONTH-- YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
U J U I M J U I JULMJUIKJl KJIJIJIJIJI l l M M •* M M M M WWWWWW WWWWWWW WWWWWWW WWWWWWW 

TECH ACID USED 
imA-60X 
CITRIC ACID 

TOTAL 

PACKAGING MATERIALS 
FORMULATING FEE 

TOTAL 

INSURANCE & TAXES 

TOTAL 

TOTAL MANUF.COSTS 
PRODUCT TSF 8 STD. 

TOTAL 

PRODUCT TOTALS 
BUTOXCWE 175 

423 

423 

85-

85-

338 

338 

542,874 
9,931 

26.019 

423 

423 X 

85-

n5-K 

338 

X 

338 

700,1.28 
24,000 
20,800 

59,102 
41,751 

100,853 

10,948 

10,948 

690,625 
027,886-

829,886-

139,261-

70,992 
47,200 

118,192 

3,410 

3,610 

866,730 
866,400-

866,400-

330 

157,254-
14,069-
5,219 

K 578,824 744,930 1 6 6 , 1 0 4 - K 

11,890-
5,449-

17,339-K 

7,338 

7,338 K 

176,105-
36,514 

36,514 K 

139,591-

7^672 
• 140 
•368 

6.308 
,294 
.248 

8.180 6.850 

.035 

.590 

1.425 

.155 

.155 

9.760 
11.7M-

•874 
.586 

1.460 

8.310 
8^744 

11^728- 8.744 

1.968- .434 
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CEDM* CHEMlf:AL CORPORATION 

DATE 12/31/90 CEDAR - UE8T HELENA UNIT COST PET-ORT BY PROWJCT PAGE 26 
XKHXXXXXXXXKXXKXKKKKXXKXKKXKXXX B C 0 8 T 2 

SIWMARY 
KKKKKKKKHJtKffKKKKKKKPRQDIXTIONXKXXKXKXXXXKKXKXXKH 

ACTUAL X THIS MCWTH YEAR-TO-DATE ACTUM. X 

X ACTUAL 17,444 174X 
CEDM* - tCST HELENA RCICTHaXD 10,000 PROD—BUTOXONE 200 

CAPACITY UNIT—GALS 

XKHKKKKKKXKKKKKKKKHKKKKKKKXKKXKXKKXXKKKKKXKKKKKKKHHKKKKKKXKKKKXKKXXXKKXKKXXXKXXXKKXKXKKKKKXXKHKKKHKKKHXKKKHftKHKKKKKXKKKKXKXXKKKKKHKK 

CURRENT MONTH AMISJNTS YEAR-TO-DATE AMOUNTS UNIT COST 
EXPEHSE ACTUAL SCfCDlLED OVERAWDER ACTUAL a a O M E D OVER/UNISR —CUR.MCWTH— YTD LST.YR 

. DESCRIPTION COST COST SCHED.COST COST COST SCHED.COST ACTUAL SCHED. ACTUAL ACTUAL 
XKXKKKKKKKKXXKKKKKKKXKKKKKKKKKKKK KKKKKKKXKK KKKKHKKKK XXKKKKKXXK XXXXXKXXKK KKKKXKXXK KKKKKKKKKK KXKKXK KXKKKKK KKKKXKK KKKKKKK 

TECH ACID USED 
DH/V-60X 
CITRIC ACID 

TOTAL 

PACKAGING fttTERIALS 423 

FORMULATING FEE 

TOTAL 423 

INSURANCE ta TAXES 2 

TOTAL. 2 

TOTAL MANUF.COSTS 425 

PRODUCT TSF e STD. 
TOTAL 

PRODUCT TOTALS 425 
BOTOXONE 200 

X 

423 

423 X 

2 

3 K 

435 

X 

425 

100,263 
3,590 
6,420 

110,281 

19,143 
9,240 

28,303 

•1,701 

1,781 

140,445 
70,054-

70,054-

70,391 

99,297 
3,672 
3,672 

106,641 

8,466 
5,900 

14,366 

792 

792 

121,797 
121,800-

121,800-

1-

966 
74-

2,748 

3,640 K 

10,677 
3,340 

14,017 K 

989 

989 K 

18,64/. 
51,746 

51,746 K 

.70,392 

5.748 
•206 
•368 

6^322 

1.097 
•530 

1.627 

.102 

.102 

8.051 
4.016-

4.016-

4.035 

8.500 
.359 
.362 

9.220 

1.218 
•589 

1.807 

ii^o:^ 
10^664 

10,664 

•364 

AB0000078448/59 



CEDAR CHFMICAL CO»>0RATI(W 

DATE 12/31/90 CEDAR - UEST HELENA UNIT COST REPORT BY PRODUCT PAGE 25 
KMiKKKKKKKKKXKKXKXXKKKKXKXXKXXK B C 0 8 T 2 

CUMMARY 
K K X K X X X X X K K K X X X X X X K P R Q D U C T I O N K K K K X K K X X X K K K K K K K K X 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

X ACTUAL X 
CEDAR - ICST HELENA > Sr.lCTiULED PROD—BUTOXONE ESTER 

CAPACITY UNIT—GALS 

HXXKKKKHKKKKKKXKKKKKKKKKXKXKKKKKKKXKKKXKKKXKKKKKKXKKKKKKKKKKKKKXKXKKKXXXKXXXXKXXKXXXKXXXXKKKXKKKKKXKXKXKKKKKKXKKXKKKKKKKKKKKKKKKKKKK 

Clfî RENT MONTH AMOUNTS— - — —YEAR-TO-DATE AMOUNTS IWIT COST 
EXPENSE ACTUAL SCHEDULED 0»wER/UNDCR ACTUAL SCHEDlLED 0««R/lWDER —CUR.MCWTH— YTD LST.YR 

DESCRIPTION COST COST BCHED.COOT COST COST SCHED.COST ACTUAL SCHED̂  ACTUAL ACTUAL 
XKKKKKKKKXKXXKXKHKKXKKKKKHKKKKXXX KKKKKKKKKK XXXKKKKKK KKKKKKKXXX KKXXXKKKXK XXXKKXKKX XXXXXXXK-XX XKKKKK XKKKKKX KKKKXKK KKKKKKK 

TECH ACID USED 493- 493- 8.674 

TOTAL » 493- 493-K 8.674 

PACKAGING HATERIALS .031 

F(»MULATING FEE 3.400 

TOTAL » K 3.431 

INSURANCE ta TA)«S 5,043 5,043 

TOTAL » 5,043 5,043 x 

TOTAL MANUF.COSTS 4,550 4,550 12,106 
PRODUCT TSF 6 STD. 11,938- 11,938- 11.439 

TOTAL K 11,938- 1 1 , 9 3 8 - K 11,439 

PRODUCT TOTALS 7,30}- 7,388- ,666 
BOTOXONE ESTER 

41, 
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CEDM* OCMICAL. CORPORATION 

DATE 12/31/90 CEDAR - UEST ICLENA UNIT COST RETORT BY PRODUCT 
KKKKKKKKKKKKXRKKKXXKKXXKXXKKXXX 

SUMMARY 
KKKKKKXXXXXXXXXKKKKPPODUCTIDNKKXKKXKKKXXXXKKKKXK 

ACTUAL X THIS MCWTH YEAR-TO-DATE ACTUAL X 

PAGE 15 
BCQ8T2 

CEDAR - UEST HELENA 
ACTUAL 

SCfCnULED 
CAPACITY 

1,145,200 
704,210 

403X 
PROD—DUPONT-CNT 
UNIT—LBS 

HKKKKKKHKHKKKKKHKKKKKKKKKKKKKKKKKKKXKKXKXKKKKKKKKKKKKKXKKKKKKKKXKXXXXXXKKKKXXKKKKXKKXKKKKHKKXKKKXXHKKXKKKKXKKHKXKKKKKKKXKKHKKKKKKHKK 

CURRENT MONTH AMOUNTS- - YEAR-TO- DATE AMOUNTS I W I T COST 
EXPENSE ACTUAL SCHEDlLED O^tR/UNDFR ACTUAL SCHEDULED OVER/UNDCR —CUR^MONTH- YTD LST.YR 

ICSCRIPTION COST COST SOCD.COGT COBT COST SCICD.COST ACTUM. SCHED. ACTUAL ACTUAL 
KKKKKKKKKKKKKKXKKKKKXKKKKKKXKKXKK KKKKKKKKKK XKKKKKKKX KKKKKKKXXX XKKXKXXKXX XXKKKXXKK KXKXKKKXKK XKKKKK KKKKKKK KKKKKKK KKKKKKK 

ORDIHARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
miNT SUPPLIES 
NITROGEN 
GAS 
PCMER 
OTHER 
START UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE 

TOTAL 

k TAXES 

PLANT OVERHEAD 
PLANT AIWIN 
PLM(T DEPRECIATION 

TOTAL 

PRODUCT TOTALS 
DUPONT-CNT 

3,470 
133 

12,036 
24,958 

4,658 
23,053 

1,359 

49,657 

21,065 
65,879 
33,170 
7,746 

120,660 

110,141 
50,905 
66,346 

227,392 

425,709 

6,975 

2,700 
23,490 

14,400 
1,500 

15,000 

64,065 

10,722 
23,670 
16,722 
10,344 

61,458 

29,806 
16,988 
56,CB0 

103,674 

229,197 

3,505-
133 

9,326 
1,468 

4,658 
8,653 

141-
15,000-

5,592 X 

11,143 
42,209 
16,448 
2,598-

67,202 K 

80,335 
33,917 
9,466 

123,718 K 

196,512 

.003 .004 

•Oil 
.022 

.004 

.020 
•001 

•061 

.019 
•058 
•029 
.007 

.112 

.096 

.044 

.058 

.199 

.372 

.006 

.020 

.003 

.OK 

.002 
,22S 

.297 

.045 

.090 

.048 

.009 

.192 

• 192 
.079 
.103 

•374 

.862 

J3 
(A 
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CEDM* CHEMICM. C(»PORATION 

DATE 1 2 / 3 1 / 9 0 CEDAR - kC6T (CLENA IWIT COBT RETflRT BY PRODUCT 
KKKHKKKKKKKXKXKXKXKXXXXXHKKXXKK 

aWMARY 
KKKKKKKKKKKKKKKKKKXPRODUCTKWXKXXKKXKKXKKKKXKXKX 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

CEDAR - UEST HELENA 
125 ,510 ACTUAL 

GCHFDW ED 
CAPACITY 

285,340 
417,689 

68X 

PAC£ 22 
BC0ST2 

PROD-
U N I T -

•DUPONT-MBC 
•LBS 

KXKKXXXKXXKXKXXKXKKXKKKKKKKKKXKXXKKKKKKXKKKKKKXXKKKKKKKKKKXKKKXXXXXX KXXXXXX XKXXKKXXKXXXKKXXXXXKKXXKKXXKKKKXKXXKXKKKKXXKKKXKKKKKKKKKK 

CUra*ENT MONTH AMOUNTS— - - • - Y E A R - T O - D A T E AMOUNTS UNIT COST 
EXPENSE ACTUAL SCHEDULO OVER/IWDn< ACTUAL SCIOWLED OVERAWDER —-(^UR^ffflNTH-- YTD LST.YR 

DESCRIPTION COST COST SCHED.COCT COOT COST B C I O . C O S T ACTUAL S O O . ACTUAL ACTUAL 
KKKKKKKKKKKKKKKKXKKKKKKKXXKKKKKKK KKKKKKKKKK KKKKKKKKX XXKKKKKXXK KKXKKXHXKH XXXXXXXKK KKKKKKKKKK KXKKXK KKKKKKK KKKKXKK KKKKKKK 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAIHT SUPPLIES 
OTHER CHEMICALS 
NITRC«3EN 
GAS 
PCHilER 
OTHER 
OTART UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE 2, TAXES 

TOTAL 

PLANT OVEMCAD 
PLANT ADHIN 
PLAHT DEPRECIATION 

TOTAL 

PRODUCT TOTALS 
DUPONT-NBC 

381 

3 
6,119 

3,842 
11,499 

730 

22,574 

9,127 
32,936 
11,952 
2,877-

51,138 

32,806 
26,307 
22,543 

81,656 

155,368 

381 

3 
6,117 

3,842 
11,499 

730 

22,574 K 

9,137 
33,93/. 
11,953 
2,877-

51,130 X 

33,804 
26,307 
22,543 

81,656 x 

155,368 

3,902 

17,5/,9 
71,814 

11,366 
33,612 

1,998 

140,361 

34,196 
119,462 
44,302 
3,335 

201,295 

132,863 
01,309 
73,642 

294,814 

636,370 

3,123 

1,200 
7,599 

12,000 
26,001 
21,000 
2,100 

30,000 

93,023 

34,450 
134,338 
70,464 
11,404 

250,658 

121,851 
77,145 
34.138 

233,124 

576,805 

779 

16,369 
64,215 

12,000-
14,635-
12,612 

102-
20,000-

47,238 X 

254-
14,876-
26,162-

8,071-

49,363-K 

11,012 
11,164 
39,514 

61,690 K 

59,565 

.003 

.049 

.031 

.092 

.006 

• 180 

.073 

.262 

.095 

.023-

.407 

•261 
.210 
.180 

.651 

1.2:ffl 

.014 

.062 

.252 

.040 
• 118 
•007 

.492 

.120 

.419 

.155 

.012 

•705 

•466 
.309 
•258 

1.033 

2.230 

.006 
•005 
.004 
.081 

,049 
•080 
•008 
•096 

,329 

•082 
,204 
,117 
,076 

•479 

,270 
•047 
,207 

,524 

1,332 
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DATE 1 2 / 3 1 / 9 0 CEDAR - ICST HELEJW 

CEDAR CHEMICAL CORPORATION 

UNIT CCBT RETORT BY PROOUCT PAGE 17 

SUMMARY 
KKKKKKKKXKKKKKKKKK,«PRQD1.ICTI0NKXKXKKHKKKHKKXKXXKK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

BC08T2 

CEDAR - UECT ICLENA 
ACTUAL 

SdlEDULED 
CAPACITY 

500,000 PROD—B F GOODRICH 
UNIT—LBS 

XKKKKKKKKKKKKKKKKKHKKXKKKKKKKKXKKXKKKKXKKKKKKKKKKKKKKKMtKKKKKXKKXXKXKXXXXXXKXKKXKKKXKHKKXKXKKKHKXXKXXKXKHKKKKKKXXKKKXKKKKKKKKKKKKKKK 

CURRENT MONTH AMOIWTS— YEAR-TO-DATE AMOIWTS 
EXPENSE ACTUAL SCHEWLED O'.IER/UNDr.R ACTUAL CCHEDUI-ED OVERAWDEP 

DESCRIPTICW COST COST SCHED.COST COST COST SCHED.COST 
XKKKKKKKKKKKKKKKXKKKXKXKKKKKKKKXK KKKKKKKKKK KKKKKKKKK KKKKKKKXXX KKKKKKKKKK KXXXXXXXX KKKKKKKKKK 

ORDINARY SW1>LY 
RENTALS 
OUTSIDE LABOR 
MAINT SUPPLIES 
NITROGEN 
GAS 
PCRJER 
WASTE DISPOSAL 
OTHER 

TOTAL 

SALARY 
UAGES 
FRINGES 
IN%WA^«£ & TAXES 

TOTAL 

PLAHT 01C*HEAD 
PLANT ADHIN 
PLAHT DEPRECIATION 

TOTAL 

126 

126 

149 
453 
165 

767 

PRODUCT T0TM.8 
B F OOOI»ICH 

893 

1,057 3,600 2,543-

126 

126 X 

149 
453 
165 

767 X 

x 

873 

3,600 
3,014 

2,213 
3.666 

48 

13,570 

3,784 
7,967 
3,732 
l,-7b5 

19,438 

19,803 
10,513 
2,803 

33,121 

66,157 

1,200 
14,800 
16,000 
13,500 
28,000 

2,800 

77,900 

32,266 
85,800 
53,300 
12,099 

183,545 

113,691 
83,588 
62,438 

259,717 

523,162 

2,400 
11,786-
16,000-
11,28/-
24,334-

2,752-

66,302-x 

28,482-
75,833-
49,440-
10,344-

164,107-K 

93,888-
73,075-
59,633-

226,596-« 

457,005 

-IWIT CQST-
— C I W . M O N T H - YTD LOT.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XKKKKK XXXX-KKK KKKKKKK KXKKKKK 
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CEDAR CHEHICAL CORPORATKW 

DATE 12/31/90 CEDAR - UEST ICLENA UNIT COBT REPORT BY PRODUCT 
nwnwwwwwwwwwilwwilww'nwwwwwwwnnwww 

SUMMARY 
KKKKKKXKMKXHKXKKKXKPRODUCTIONXXKKKKKXXXXKKKKKKKK 

ACTUAL X THIS MONTH YEAR-TQ- DATE ACTUAL X 

14X 
CEDAR - WEST HELENA 

41,276 
289,000 

ACTUAL 
SCHQiULCD 

CAPACITY 

774,740 
2,143,000 

36X 

PAGE 2 1 
BC08T2 

P R O D - GRACE 
UNH—LBS 

K K K K X K X X X K K K X K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K X K X K K K K K K K K K K K K K K K X K X K X X X K X X X X XX XKKXXKXXKKXKXKKKXXXKXKXKXXXKKXKXKXKXKKKKKKKXXKKK KKKKKKKKK 

CURRENT MONTH AHOIWTS— - YEAR-TO-DATE AMOUNTS UNIT COST 
EXPENSE ACTUAL SCHEDULEIt OVERAINDTT.' ACTUAL a^CDULCD OVER/UMDER —CUR.MCWTH- YTD LST.YR 

DESCRIPTION COST COST SCHED.COST COST COST SCHED.COST ACTUAL SCHED, ACTUAL ACTUAL 
KKKKKKKKKKKKKKKHKKKKKKKKXKXKKKKKK KKKKKKKXKK XKHKKKKX* XKKKKXXXXX KXXXKXXKXK XXXXXXKXK KKKKKKKKKK XHXKKH KKKKKKK KKKKKKK KKKKKKK 

ORDINARY aiPPLY 
RENTALS 
OOTSIDE LABOR 
MAINT SUPPLIES 
OTICR OCHICALS 
NITROGEN 
GAS 
poro* 
OTICR 
START UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE t i TAXES 

TOTAL 

PLANT OVERHEAD 
PLANT ADHIN 
PLANT DEPRECIATION 

TOTAL 

PRODXT TOTALS 
GRACE 

11,386 

18,544 

4,679 
13,630 

730 

48,969 

10,819 
32,964 
11,963 
1.038 

56,784 

38,^6 
31.182 
19.125 

89,193 

L94,946 

1,320 

283 
3,900 

4,000 
4,000 
7,000 
1,300 

21,803 

7,999 
37,294 
18,891 
5,685 

69,869 

29,803 
22,516 
27,482 

79,801 

171,473 

10,044 

383-
14,644 

4,000-
679 

6,630 
570-

27,146 1 

3,820 
4,330 
6,920-
4,647-

13,005-; 

9,083 
B,6i!t4 
8,357-

9,3W i 

23,473 

37,252 
1,094 

171,544 
274,484 

32,314 
129,467 
5,378 

» 451,533 

121,402 
405,837 
163,181 
51,091 

« 741,791 

555,195 
302,905 
194,239 

«1,052,339 

2,445,663 

11,350 

2,8s30 
38,400 

34,000 
28,000 
70,000 
11,050 

195,530 

96,637 
447,528 
226,692 
68,055 

838.912 

408,768 
230,916 
329,784 

977,468 

2,011,910 

26,003 
1,094 

168,714 
236,084 

34,000-
4,314 

59,467 
5,672-

456,003 K 

25,045 
41,691-
63,511-
16,964-

97,121-x 

146,427 
63,989 
135,545-

74,871 K 

433,753 

.276 

.449 

.113 

.330 
•018 

1^186 

.262 

.799 

.'2V0 
•025 

1.376 

•942 
.755 
.463 

2.161 

4^723 

•OOS 

•001 
.013 

,014 
.014 
.024 
.004 

.075 

.028 

.129 
•065 
.020 

.242 

• 103 
•078 
.095 

.276 

.593 

.048 

.001 

.221 

.354 

.042 

.167 

.007 

.841 

.157 

.524 

.211 

.066 

.957 

•717 
•391 
•251 

1.398 

3,157 

o< 
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CEDAR CHEMICM. ClffiPORATION 

DATE 1 2 / 3 1 / 9 0 CEOAR - UEST ICLENA IWIT COST REPORT BY PRODUCT 
JIWWWWwIlwwIlwWWHWBHWwHXllwWllWWWlf WW 

SUM1ARY 
XKXXXKKKKKKKXXKKKKXPRODUCTIONXXXXKXXX X KKKK K XKKXK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 23 
BC0OT2 

CEDAR - UEST HELENA 
ACTUAL 

5CIETiUl£D 
CAPATITY 

1 ,022,962 
674,847 

152X 
PROD—PERMETHRIN 
UNIT—LBS 

KKKKXKKKKKXKKKKKKKKKKKKKKXKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKXKXKKXXKXXKKKXKKKKKKKKKKKXKKKXKXKXXXKXKKXKXKKKKKKKKKKKHKKKXKMKKKKKKKKKKKKK 

CURRENT MONTH AMOIWTS— - YEAR-TO-DATE AMOUNTS UNIT COBT 
E3(PENSE ACTUAL SCICDULED OVER/UNDER ACTUAL SCICDULED OVER/UNOER —OIR .MONTH- - YTD LST.YR 

DESCRIPTION COST COST ffiHETi.COCST COST COST 8CHED,C0ST ACTUAL SOCD, ACTUAL ACTUAL 
KKKKKKKKKKKXKXKKKKHKKKKKKKKKKKKKX KKKKKKKKKK KKKKKKKKK KKKKKKKKKK KKKKKKKKKK KKKKXKXKH KKKKKKKKKK XKKKKK KKKKKKK KKKKKKK KKKKKKK 

ORDINARY SUPPLY 
R£NTM.B 
OUTSIDE LABOR 
MAINT SUPPLIES 
OTHER CHEHICALS 
GAS 
POICR 
OTHER 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE (. TAXES 

TOTAL 

PLMIT OVERHEAD 
PLMfT ADMIN 
PLANT DEPRECIATION 

TOTAL 

2,305 

2,305 

29 
96 
35 

160 

PRODUCT TOTALS 
PERMETrtUN 

2,465 

3,305 

3,305 K 

39 
96 
35 

160 X 

K 

2,465 

215 
400 

37,314 
37,379 

24,143 
38,309 
2,471 

140,231 

34,830 
112,460 
48,167 
10,595 

206,054 

168,438 
82,991 
22,439 

273,868 

620,153 

4,125 
225 

1,800 
33,699 
5,400 

18,000 
21,000 
15,000 

99,249 

33,265 
84,684 
41,491 
11,784 

171,234 

64,056 
35,672 
17,454 

107,182 

377,655 

3,910-
173 

35,514 
3,680 
5,400-
6,143 

17,309 
12,529-

40,982 K 

1,565 
27,776 
6,678 
1,189 

34,830 K 

104,382 
57,319 

4,V«5 

166,686 K 

242,498 

, 007 

,036 
,037 

,024 
•037 
•002 

• 137 

,034 
,110 
,047 
.010 

.201 

.165 

.081 

.022 

.268 

.606 

.005 
•038 
•013 
•027 
•039 
•005 

• 134 

•047 
• 113 
•068 
•051 

.278 

.176 

.048 
•034 

.258 

.670 

a> 
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CEDAR OCHICAL CORPORATION 

DATE 12/31/90 (XDAR - UEST HELENA UNIT COST REPORT BY PPBDUCT 
KKKKKKKKKKKKKKXXXXHXKXKXXXKXKKK 

SUtWARY 
KKHKKKKKKKKKKKKKKKKPRODUCTIONKXKKXKKXKKKXXXKXKKX 

ACTUAL X THIS MCWTH YEAR-TO-DATE ACTUAL X 

PAGE 18 
BC0ST2 

CEDAR - UEST HELENA 
ACTUAL 

sciimui.rD 
CAPACITY 

272,100 
457 ,317 

59X 
PIWD- MES 
UNIT—L 

XKKKKKKKKKXKKKKKXKKKKXKKKKKKKKKKXKKKKXKKKXXKKKXKKKXXMXXKXKKKKKKXXKKXXXXXKKXXKXKXKXXXXXXKKXXXKKKKXKKKKXKKKKXKKXXKXKXKXKKKKKXXaxXXKKKK 

CURRENT hONTH AMOUNTS— - YEAR-TO-DATE M O U N T S — - - UNIT COST 
EXPENSE ACTUAL SOCDULED OVER/UNDO* ACTUAL SCHEDULED OVER/UNDER —CUR.MONTH— YTD LST.YR 

DESCRIPTION COST COST SCHED-COST COST COST SCHED.COST ACTUAL S C t O . ACTUAL ACTUAL 
XKKKHKXKXKKKKKKKKXXKXKKKKKKKKKKKK KKKKKKKXKK KKKKKKKKK KKKKKKKKKK XXXXKXXXXX XXXXXXKXK KXKKKKXKXX KXKKXK KKKKKKK KKKKKKK KKKKKKK 

OTHER RAW MATERIALS 

TOTAL 

ORDINARY aJPPLY 
RENTM.G 
OUTSIDE LABOR 
MAIHT SUPPLIES 
NITROGEN 
GAS 
POWER 
OTICR 
START UP COST 

TOTAL 

8ALARY 
UA(£8 
FRINGES 
INSURANCE & TAXES 

TOTAL 

PLMIT OVERHEAD 
PLAHT ADMIN 
PLANT DEPRECIATION 

TOTAL 

2,960 
12,882 
7,630 
9,563 

14,001 
1,940 

X 50,974 

36,800 

36,800 

3,600 

380 
18,072 
15,080 

28,000 
2,400 

67,532 

36,800-

36,800-K 

3,600-

2,580 
5,190-
7,452-
9,563 

11,999-
460-

16,558-x 

PRODUCT T0TM.8 
HES 

13,435 
43,093 
19,479 
6,009 

82,016 

57,724 
29,853 
48,539 

156,116 

289,106 

18,106 
62,780 
27,499 
13,856 

122,241 

48,972 
29,203 
17,454 

95,629 

322,202 

4,671-
19,687-
8,020-
7,847-

40,225-x 

8,752 
650 

51,085 

60,487 K 

33,096-

•Oil 
•047 
.028 
.035 
.059 
.007 

.18? 

.049 

.158 

.072 

.022 

.301 

.212 

.110 

.252 

•574 

1.062 

.076 

.076 

•007 

.013 

.047 

.030 

.063 

.005 

.015 

.180 

.060 

.131 

.084 

.143 

.419 

.247 

.047 
•099 

• iW 

1^067 

^ 
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CEDAR CJCMICAL CORPORATION 

DATE 12/31/90 CEDAR - UEST HELENA IWIT COST RFT-ORT BY PRODUCT 
XXXXXXKKKKKKXXXKKXXKXKXKXXKKKKK 

81JMMM*Y 
KKKKKKKKKKKKKKKKKKKPROLIUCTIONKKKKXKKKKXKKKXKKKHK 

ACTUAL X THIS HONTH YEAR-TO-DATE ACTUAL X 

PAGE 16 
H:QaT2 

CEDAR - UEST HELENA 
ACTUAL 

SCHEDULED 
CAPACITY 

148,800 
205,1.02 

73X 
PROD—MTPO 
UNIT—LBS 

X K K K K K K K K K K K X K H K X K H K K X X K K K K K K K K X K K K K K K K K K K K K K K X X K K K K K K K K K K X K K K X X X K K X X XX KKKKKKKKK KKKKKXKKKXXXXKXKKXXXKKKKKXKHKXKKKXKKKKKKXKKKKKKKKKXK 

CURRENT MONTH AMOUNTS- • -
ACTUAL SOCDULED OVER/UNDO* 
COST COST SOCD,i:fl.<5T 

EXPENSE 
DESCRIPTICW 

KXKKKKKKHKKKKXXKXKKKKKKKKKKKKKKKK KKKKKKKKKK KKKKKKKKK KKKKKKKXXX KKXKXXKXXK XXKKKXXKK KKKKKKKKKK 

YEAR-TO-DATE MKWNTS 
ACTUAL GCieaiLED OVER/UNDER 

COST COST SCHED.COST 

IWIT COST 
—CUR.MONTH— YTD LST.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
KXKXKH XKKKKKX KXKKKKK KXKKKKK 

OTHER RAU iMTERIALS 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OOTSIDE LABOR 
MAINT SUPPLIES 
NITROGEN 
GAS 
POUER 
OTHER 
START UP COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE ta TAXES 

TOTAL 

PIANT OVERHEAD 
PLANT ADMIN 
PLANT DtPkfcCIATION 

TOTM. 

PRODUCT TOTM.S 
MTPO 

1.591-
338-

61 
201 

1,667-

lOT 
594 
215 

967 

572 
459 

20,122 

21,153 

20,453 

X 

1,591-
330-

61 
2C1 

1,647 X 

158 
594 
215 

947 X 

572 
459 

20,122 

21,153 K 

20.453 

140,644 

148,644 

306-

6,275 
13,338' 
8,479' 
6,247' 

12,344. 
598 

47,587 

12,993-
49,440< 
17,388. 
9,079' 

80,900 

55,650' 
29,947-
32,277' 

117,874 

403,003 

379,227 

379,227 

1,100 

31,000 
6.000 

10,500 
42,000 

1,500 
10,000 

102,100 

44,590 
68,649 
39,588 
12,478 

165,313 

67,517 
32,089 
17,454 

117,060 

763,700 

230,583-

230,583-K 

794-

6,275 
17,662-
2,479 
4,253-

29,656-
902-

10,000-

54,5l3-» 

31,605-
19,209-
22,200-
3,399-

76,413-K 

11,867-
2,142-

14,823 

814 K 

360,695-

.999. 

.999 

.002 

.042 

.090 

.057 

.042 

.083 

.004 

.320 

.087 

.332 

.117 

.061 

•597 

•374 
.201 
•217 

,792 

2.708 

1,142 

1.142 

.011 

.001 

.121 

,072 
,239 
,006 
,604 

1.055 

• 194 
.410 
• ITS 
,121 

•8^y 

•723 
•489 
•204 

1^4i5 

4^S12 

C?0 
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CEDAR CHEMICAL CORPORATION 

DATE 12y^l/90 CEDAR - UEST HELENA UNIT COST REPCWT BY PRODUCT 
M t f U M M l / M M M M M M M M M M M M M M M M M M M M M M M M M 
w w n i A f i H n i m n A n A i i R ^ W H W W W V T W W W W W W W W 

SI.WMARY 
KKKKKKKKKKKKKKKKKKKpRODUCTIONXKKKKKftKKXKKKXXKKXK 

ACTUM. X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAOE 
6C06T2 

CEDAR - UEST HELENA 
ACTUAL 

STicriiflin 
CAPACITY 

793,070 
1,200,000 

66X 
PROD—ORFOM 
IWIT-LBS 

HHKKKKKKHKKKXKKKHKKKKKKKHKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKXKKKXXKXKXKKXKXaKXXXXKKKKKKKKKKKXKKKK^KKKKKXKXXXKKKKKKXXKXXKKKKKKK 

CURRENT MONTH AMOUNTR— YEAR-TO-DATE AMOUNTS 
EXPENSE ACTUAL SCHEDLLED OVER/UNDCR ACTUAL GOIFmiLED OVER/IWDER 

DESCRIPTICW COST COST BOCD.COST COST COST SCHED̂ COST 
XKKKKKKKKKKKKKKKKKHKKXXKKKKKKKKXK KKKKKKKKKK KKKKKKKKK KKKKKKKXKK XXXKXXKXKX XXXXXKXXX KKKKKKKKKK 

—LWIT C08T-
—CUR.MONTH— YTD LST.YR 
ACTUM. BCICD. ACTUAL ACTUAL 
KXKKXK KKKKKKK KKKKKKK KKKKKKK 

OTHER RAU MATERIALS 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSII£ LABOR 
MAINT SUPPLIES 
NITROGEN 
GAS 
POUER 
UASTE DISPDSM. 
ODCR 
START I F COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE d TAXES 

TOTAL 

PLANT OVERICAD 
PLANT ADMIN 
PLANT DEPRECIATION 

TOTAL 

30,128 

30 ,1% 

436 
1,650 

179 
8,682 

23,811 

1,610 

24,000 

24,000 

480 
1,700 

2,000 

700 

6,128 

6,128 K 

436 
1,650 

179 
8,202 
1,700-

21,811 

910 

K 36,368 4,880 31,488 K 

PRODUCT TOTALS 
OfO'OM 

20,695 
56,970 
27,970 
4,546 

110,181 

99,230 
45,103 
18,725 

163,066 

339,743 

7,714 
20,900 
9,788 
2,072 

40,476 

8,436 
6,168 

11,636 

26,240 

95,596 

12,979 
36,070 
18.182 
2,474 

69,705 K 

90,802 
38,935 

7,089 

136,826 K 

244,147 

.038 

. 0 % 

.001 

.002 

.011 

.030 

.002 

.046 

.026 

.072 

.035 

.006 

.139 

• 125 
,057 
.024 

.206 

.428 

.009 

.009 

.009 

.001 
•001 
.008 

.001 

.011 

.031 

.012 
•025 
.013 
.003 

•047 

• 054 
.012 
,013 

•07« 

,ui 
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CEDAR CHEMICAL CORPORATION 

DATE 1 2 / 3 1 / 9 0 CEDAR - UEST HELENA UNIT COST REPORT DY PRODUCT 
M U M tf If t / U t / M M M W M MMMM M M M M MMMM M M M M MM 

wwwwwwwwwwwwimiiwwwirwwwwAWW wwwww 
SUW1ARY 

XKXXXXMMXXKKKKKKKKKPROTft,|CTT.(W»K»KXKKXKKKKKKXKXKK 

ACTUAL X THIS MONTH YEAR-TO-DATE ACTUAL X 

PAGE 20 
BC08T2 

CEDAR - UEST ICLENA 
ACTUAL 

SaiCDULFD 
CAPACITY 

425,794 
369 ,231 

115X 
F'ROD—SECTAGON II 
UNIT—GAL 

XKKKKKKKKKKXKKKXKKKXXKXKXXKKXXKKKXKKXKKKKKXKKKKKKKKKKKKKKKKHKKKKXKXKXXXKXKXKKKKKXKXXXKXXXKKKXKXXXKXXKKKXKXKKXXXXKKKKXXKKKKK KKKKKKKKK 

—-CIKRENT MONTH AMOUNTS 
ACTUAL SCHEDULED OVER/LWDTR 

COST COST SOCO.COHT 
EXPENSE 

DESCRIPTION 
XKKKKKKKXKKKKKKXKKKKKKKKKKKXKKKXK KKKKKKKKKK XKKHKKKhK KKKKKKKXXX KKKKKKKXKK KKKKKKKKK KXKXKKKXKK 

YEAR-TO-DATE AMCRWTS 
ACTUAL BCHEDULED OVERAJNDER 

COST COST SCHED.COST 

UNIT COST 
—CUR.MONTH- YTD LOT.YR 
ACTUAL SCHED. ACTUAL ACTUAL 
XXXXXX KXKKKKK KKKKKKK KKKKKKK 

OTHER RAU MATERIALS 

TOTAL 

ORDINARY SUPPLY 
RENTALS 
OUTSIDE LABOR 
MAINT 81PPLIES 
NITRflRFN 
GAB 
POUER 
OT>CR 
START I P COST 

TOTAL 

SALARY 
UAGES 
FRINGES 
INSURANCE (. TAXE6 

TOTAL 

PLANT OVEIWEAD 
PLANT ADHIN 
PLANT DEPRECIATION 

TOTAL 

PRODUCT TOTALS 
SECTAGON I I 

57 

57 

46 
162 

59 

267 

162 
130 

292 

616 

X 

57 

57 K 

46 
162 
59 

247 K 

162 
130 

292 K 

616 

270,250 

290,250 

248 
50 

8,875 
10,444 
9,515 

16,130 
1,108 

46,360 

11,797 
38,093 
10,079 
9,884 

77,853 

43,5^.1 
24,890 
22,543 

90,994 

505,457 

201,000 

201,000 

1,490 
270 

3,000 
6,824 
6,000 

9,210 
1,240 
6,000 

34,034 

11,150 
26,894 
16,142 
9,324 

63,510 

41,476 
24,736 
22,752 

88,964 

387,508 

89,250 

89,250 K 

1,242-
220-

5,875 
3,620 
3,515 

6,910 
132-

6,000-

12,326 K 

647 
11,199 

1,937 
560 

14,343 K 

2,085 
154 
209-

2,030 K 

117,949 

.682 

.682 

.001 

.021 

.025 

.022 

.038 

.003 

.109 

.028 

.089 

.042 
•023 

.183 

.102 

.058 
•053 

.214 

1.187 

•674 

.674 

•005 

•009 
•02S 
.018 

.029 

.004 

.035 

.126 

.033 

.082 

.049 
•031 

• 195 

• 119 
•082 
.099 

.300 

1.296 

oO 
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CEDM* CHEHICAL CORPORATION 

DATE 12/31/90 CEDAR - lEST HELEMH IWIT COBT RFPORT BY PRODUCT 
KKKKKKKKKKKKKXKKXKXKKXKKKXXKXKX 

SUMMARY 
KKKKKKKKKKKKKKKXKKXPRODUCTIONKKKKXKKKK KKKKKKKKKK 

ACTUAL X THIS HCWTH YFJ«-TO-DATE ACTUAL X 

PAGE 27 
BC0ST2 

CEDAR - «EOT HELENA 
ACTUM 

SCHEDULED 
CAPACITY 

PROD—IDLE PLANT 
UNIT—LBS 

KKKKKKXKKKKXKK KKKKKKXKKKXKKXKKKKKKKKKKXKXXKKXXKKKKXKKKKKKKKKKKKXXXXKKXKXKKKKKKKXKXXXXXXXXKXKKKKXKKXXXKXKKKKKKKXKKXXXXXXXXKKKKKKKKKKK 
CURRENT ffflNTH AMOUNTS— • YEAR-TO-DATE AMOIWTS IWIT COST 

EXPENSE ACTUAL SOCDULED OVER/UNDT.R ACTUAL SOdflJLED QVTR/IWDER —CURiMONTH— YTD LST.YR 
DESCRIPTION COST COST BOCD.COST COST COST SOCD.COST ACTUAL S O O . ACTUAL ACTUAL 

KXKKKKKXKKKKKKKKKKKKKXKKKKXKXKKKK KXKXKKKXKK KKKKKKK^ KXXKKKKXXX XXXXXKXKKX KKKKKKKKK KKKKKKKXKK KKKKK-X KKKKKKK KKKKKKK KXKKKKK 

ORDINARY SUPPLY 
RENTALS 
OOTSIDE LABOR 
MAINT SUPPLIES 
OTHER OCMICALS 
NITROGEN 
OAS 
POUER 
UASTE DISPOSAL 
OTVCR 

4,242 
202 

2,861 

1,514 

4,242 
303 

2,861 

1,514 

198-
525 

33,596 
19,671 
12,620 
15,157 
6,638 
8,733 

198-
525 

33,596 
19,671 
12,628-
15,157 
6,638 
8,733 

TOTAL 

SALARY 
UAGES 
FRIfffiES 
INSURANCE & TAXES 

TOTAL 

PLANT OVERHEAD 
PLANT ADMIN 
PLANT DEPRECIATION 

TOTAL 

PRODUCT TOTM.S 
I ILE PLMJT 

8,819 

1.025 
2,956 
1,073 

86 

5,140 

4,319 
3,464 
5,610 

13,393 

27,352 

8,819 X 71,494 

521 
2,679 

3,200 

38,784 
29,301 
28,570 

96,655 

99,855 

1,025 
2,954 
552 

2,573-

34,445-
25,837-
22,940-

83,262-x 

72,503-

6,1% 
18,5/1.3 
7,457 

409 

1,940 X 32,559 

33,356 
13,054 
50,644 

97,054 

301,107 

7,036 
18,700 

25,816 

44,058-
25,969-
102,644 

32,617 

58,433 

71,494 K 

6,128 
18,563 

423 
18,371-

6,743 K 

77,414 
39,023 
52,000-

64,437 x 

142,674 

3i 
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DATE 12/31/90 CEDAR - UEST HELENA 
ADHINSTRATIVE 

CEIiAR CHEMICM. CORPORATION 

COBT REFflRT BY DEPARTMENT 
i i n ^ m i v m f M i m i i M i f v H K I U I m m vKiciur i i iucj i 

6C0ST4 

PAGE 12 

CONTROL CCWTROL 
DESCRIPTION 

KKKKKKK KKKKHKKKKKKKKKKKKKKKK 

CURRENT MCWTH /*i0lWT8— -
ACTUAL SCHEDULED OVER/UNTCR 

COST COST SOCTi.COST 
JIXULKJfcUUMMJI H M J i m i J t ^ i M < hyMMMMMtftfti WWwWwwwwww w w n n R n w i n n n n n n n n n r e n / f 

- - —YEAR-TO-DATE AHIWNTB 
ACTUM. SCHEDULED OVER/UNDER 
COST COST SCHED.COST 

KKKKKKKKKK XKKXKXXKX KKKKKKKKKK 

6100 
6200 
6210 
6220 
6230 
6240 
6300 
6350 
6370 
6380 
6390 
6395 
6400 
6460 
6610 
6620 
6630 
6650 
6660 
6680 

6980 
6990 

SALARIES 
PAYROLL TAXES 
GROUP INSURANCE 
WORKMANS COt«> INSUR 
PENSION PLAN COST 
EHPLOYMENT EXPENSE 
CONTRACT LABOR i , MTL 
ELECTRICITY 
COffiftWICATION 
MJTO E)a^ENSE 
TRVL tl ENTERTAIWCNT 
iCAL3/ENTERTAI»8CNT 
ORDINARY SUPPLIES 
MISCELLANEOUS 
m C S ta miBSCRIPTIONS 
FEES ta TUITICWS 
PROFESSIONAL FEES 
RQ4TM.S 
LEASE ITEMS 
FREIGHT IN (Mia : . ) 

SUB TOTM. 

ALLC COBT CENTER EXP 
ALLC COST CENTER TSF 

39.122 
4,375 
3,270 
682 

3,868 

363 
518 

2,573 

3,025 
194 

6,367 
8,897 

264 
2,982 

93 
3,963 

80.556 

36,606 
5,766 
2,200 
1,200 
3.400 

600 
3,200 

230 
1,800 

600 
2,200 

100 
100 
400 

200 
1,000 

100 

59,702 
5,986 

3,514 
1,371-
1,070 

518-
448 

343 
82-
627-
230-

1,225 
404-

4,147 
8,797 

100-
134-

2,902 
107-

3,943 
too-

20,854 

5,90f, 

370,341 
47,607 
34,038 
4,850 
43,315 
16,03.6 
14,301 
13,258 
38,775 

397-
30,372 
7,450 
46,568 
17,987 
1,601 
5,942 
43,122 
5,757 
23,668 

172 

773,661 

373,032 
58,758 
26,400 
14,400 
40,800 

7,200 
36,400 
2,760 
21,600 
7,200 
26,400 
1,300 
1,200 
4,000 

2,400 
12,000 
1,200 

639,750 

71,832 

5,309 
11,151-
7,638 
7,550 
2,515 
16,026 
14,201 
5,058 
375 

3,157-
0,772 

sa 20,168 
16,787 

401 
1,142 
43,122 
3,357 
11,668 
1,020-

133,911 
71,832 

DEPARTMENT TOTALS 80,557 14,849 K 711,582 
ADHINSTRATII^ 65,688 773,661 62,079 

!J1 
AB0000078448/71 



DATE 12/31/90 CEDAR - UEST HELENA 

CONTRACT FQRMULATICW 

CEDAR OCMICAL CORPORATION 

COST REPOTJ Ff DEPARTHEHT 
XKKKKKKKKKXKKXXXXKXKKXXKXKXKXXK 

BC0ST4 

PAGE 3 

CONTROL CONTROL 
DESCRIPTICW 

•WWWWWW WWWWWWWWWWWWWwWWWWWWW 

CURRENT MONTH AMOUNTS— -
ACTUAL S O O I L £ D OVER/I INFUR 

COST COST SCHED.COST 
KKKKKKKKKK KKKKKK^iXK K K M M W K X X 

YEAR-TO-DATE MfflUNTS -
ACTUAL GCICTiUini OVER/UNDER 

COST COST SCHED.COST 
XKXHKKXMKK XXKKXXXXX KXKXKKXKXX 

5250 
5510 
5700 
5705 
5a50 
5870 
6590 
6835 

START-IP COST 
BOTOXONE TECH ACID 
DMA-60X 
CITRIC ACID 
OTHER RAU MATERIALS 
PACKAGI^ffi MATERIALS 806 
CONTRACT FOraiULATING 
FLAKED TECH USED 

DEPARTMDIT TOTALS 806 
CCWTRACT FORMlLATItW 

1,250 

1,250 

444-

444-K 

733,348 
13,527 
32,437 
333.750 
84,622 
363,823 
908,393 

2,370,004 

799,425 
27,672 
24,472 
374,390 
173,323 
257,100 

1,543,000 

3,100,182 

66,077 
14,143-
7,967 

59,560 
08,701-
6,723 

635,507 

730,178 

§s 

AB0000078448/72 



DATE 12AJ1/90 CEDAR - UEST HELENA 
ENVIRONMENTAL 

CEDAR CkCMTCAL Ct«PCB*ATIOH 

COBT REPORT BY OEPARTMENT 
JHiKKKKKKKKKKKKXKKKKKKXXKKXXKKXX 

ffi:i£T4 

PAGE 10 

CONTROL CONTROL 
DESCRIPTICW 

W W W W W W W W W W W I I WW H W H WW W W W W W W W WW 

CURREHT MONTH AMOUNTS— -
ACTUAL SCHEDULED OVEk/ lWlCR 

COST COST SCHED.COST 
KKKKKKKKKK KKKKKKKKK KKKKKKKXXX 

YEAR-TO-DATE AMOUNTS 
ACTUAL SCHEDlLED OVER/UNDER 

COST COST SCHED.COST 
XXXXXXKXXX XXXKKXXKX KKKKKKKKKK 

6100 
6110 
6140 
6200 
6300 
6390 
6395 
6400 
6410 
6560 
6620 
6630 
6650 
6710 
6730 
6900 
6960 

6990 

SALARIES 3,147 
WAGES 4,423 
HOLIDAY & VAC PAY 
PAYROLL TAXES 182 
CONTRACT LABCB* & MTL 4,787 
TRVL & ENTERTAINMENT 
HEALS/ENTERTAINMENT 
ORDINARY SUPPLIES 3,014 
MAINTENANCE SUPPLIES 221 
OFF SITE UASTE DISPO 
FEES & TUITIONS 500 
PROFESSIONAL FEES 382 
RENTALS 
PROPERTY TAXES t, LIC 67 
POND CLOSURER/CREDIT 
POUER 
UAGE FRINGES 1,605 

SUB TOTAL 18,328 

ALLC COST CENTER TSF 18,327-

2,997 
3,153 

750 
80 
40 

720 
500 

1,300 

10 

1,265 

10,815 
10,815-

150 
1,270 

102 
4,037 

80-
40-

2,374 
279-

800-
302 

10-
67 

340 

7,513 

7,513 

35,260 
55,760 

3,005 
41,520 

371 
71 

17.337 
5,525 

14,249 
382 
425 

1,673 
13,080-

23,902 

206,416 
204,418-

35,964 
36,784 

9,000 
960 
480 

8,640 
6,000 

15,600 

120 

1.6,410 

130,160 

130,160-

696-
18,974 

3,005 
52,528 

587-
409-

8,697 
475-

1,351-
382 
305 

1,673 
13,080 

7,292 

76,256 
76,258" 

DEPARTMENT TOTALS 
ENVIRONMENTAL 

1 K 

S 
AB0000078448/73 



DATE 1 2 i ^ l / 9 0 CEDAR - UEST HELENA 
FRINGES 

CEftW OCMICAL CORPORATItW 

COST REPORT BY DEPARTICNT 
M M MMM M MM MMMM MMMM MMMM M M M M | | M I | M | | M M 
ftWIVWWWWWWWWW n W n n A nWWWWWWnWJff WWWW 

BC0ST4 

PAGE 17 

CONTROL CCWTROL 
DESCRIPTION 

ULJLMiutJiit m t u M M i m i m j i y m m m i y M w WM 
WWWWWWW WWWWWWWWWWWWWWWWWWWWW 

CURl^T MONTH MIOIWTR 
ACTUAL SCHEDULED O^'tR/UHlO 

COST COST SCHED.COCT 
M y n y M y j i y U M JUCIUIJ IJUUUI JHUUCJUULHIIX n n n n n Un II n n n n A n n n n . i n i iAAnA^i inHA 

-YEAR-TO-DATC AMOUNTS 
ACTUAL GCIOUI.FD OVER/UNDER 

COST COST SaCD,COST 
KXXXKXXXKX KKKXXX'KXK KKKXXKKXKit 

6200 
6210 
6220 
6230 

6990 

PAYROLL TAXES 12,092 
GROUP INSURANCE 15,200 
UORKHANS COMP INSU* 3,907-
PEN8I0N PLAN COST 43,838-

SUB TOTAL 20,453-

ALLC COST CENTER TSF 20,453 

14,100 
17,750 
3,800 

22,376 

58,026 
58,026-

3,008-
2,550 
7,707 

66,214-

7f i ,479-

78,477 

170,551 
188,913 
30,470 

157,455 

549,409 
549,410-

175,000 
176,700 
47,200 

268,512 

687,612 

687 ,612-

4 ,449 -
7 ,987-

16,710-
109,057-

138,203-
138,202 

DEPART«NT TOTALS 
FRINGES 1-

^ 

AB0000078448/74 



DATE 12AS1/90 CEOAR - ICST HELENA 
GENERAL PLANT-

CEDAR CHEMICAL CORPORATION 

COBT REPWT BY DEPARTtCMT 
KKKXXXKXXXXXXXKKKKXKXKXXKXKKKKK 

BCCKT4 

PAGE 13 

CCWTROL CONTROL 
DESCRIPTION 

MMM M M M M U M M M J U t y M J I U J i y M M M M I I M y M I I 
W W W W W W W W W W W W W W W W W W W w w w W W W W W W 

CURRENT MONITI IWOIWTS 
ACTUAL K H E B U L E I I OVER/U«DFR 

COST COBT SCHED.COST 
UJLMMJULJiJIJUl u t t s t m w i t ^ M ^ J U U I J U U I I I *t W WWWWWWWWWW WWWWSTWWWW WWWWXi*nwA../v 

YEAR-TO-DATE AMCftWTS 
ACTUM. SCHEDULED OVER/IWDER 

COST COST 8aCD,C0ST 
KXXXKXXKXK KXXXXXXXX XXKKXXKXXX 

5260 
5280 
6600 
6710 

6999 
8900 
8910 

TASK FORCE EXPENSES 108,000 
GAIN (LOSS) F/A 
INSURANCE-PLANT 36,807-
PIWPERTY TAXES & LIC 4,562 

SUB TOTAL 75,755 

ALLOC PLT OVERJCAD 107,985 
DEPRECIATION 82,874 
AHCWTIZIATItW EXP 

48,000 

8,285 
5,975 

62,260 
81,651 
68,687 

60,000 457,500 576,000 81,500 
3,626 3,626 

45,072 307,449 184,077 34,752 
1,417,- 54,032 91,230 37,198-

13,495 852,127 
934,807 72,680 

26,334 1,575,603 984,845 610,757 
14,107 703,211 824,344 121,033-

DEPARTMEMT TOTALS 
GEICRAL PLANT 

266,614 54,014 x 2,661,214 
212,598 3,223,620 562,404 

3 
AB0000078448/75 



DATE 12/31/90 CEDAR - UECT HELENA 
LABORATORY 

(XOAR CHEMICAL COÎ >ORATI0N 

COST REPORT BY DEPARTMENT 
KKKKKKKKKKKKXKKKKXXXKXKKXKKXXKK 

BCQST4 

PAGC 6 

CCWTROL CONTROL 
DESCRIPTION 

W M i m W I I ^ M W M < l l l l l M y M W l l l l l l ^ T 1 1 1 M y i f l l 
WWWW^rWW WW www www WW WW www www w w w 

CURRENT MONTH MtfJlWTS 
ACTUAL SOCDULEIi OVERAWICR 

COST COST SOCD.aiST 
M M M w M ^ M M M M MMM M M M M M J t MMWVi U U *t %i aA t t 
WWWWWWWWWW n WTTnn 71 W~ •• n n n n • n u A ic .i 

YEAR-TO-DATE AMOIWTS 
AHUAL SCIEDILED OVERAJNDER 
COST COCT SOIED.COST 

XHMXXXKKXK XXXKKXKKX KKKXXXKXKX 

6100 
6110 
6140 
6150 
6160 
6300 
6390 
6395 
6400 
6410 
6620 
6650 
6960 

SALARIES 
UA(3ES 
HOLIDAY ta VAC PAY 
SICK ta ALLOUED PAY 
OTHER CCMJ.-OUT PRE) 
CONTRACT UBOR ta MTL 
TRVL & ENTERTAINMENT 
HEALS/ENTERTAI)«1ENT 
ORDINARY S I P P L I E S 
HAIHTENMICE SUPPLIES 
FEES t, TUITIONS 
RENTALS 
WAGE FRINGES 

IGPM*TICNT TOTALS 
LABORATORY 

5,968 
12,560 
2,398 

79 

1,449 
74 

2,497 
520 

9,221-

16,324 

2,702 
4,965 
1,429 

134 
10 

10 

2,830 
240 
35 

2,146 

14,501 

3,2/.6 
7,595 

969 
55-
10-

1,439 
74 

333-
380 

35-

11,367-

1,823 K 

68,587 
158,647 

15,932 
394 

79 
2,409 
3,126 

74 
67,757 

2,215 
500 
34 

40,838 

368,592 

72,867 
144,741 
16,764 
1,608 

120 

120 

36,075 
2,980 

420 

70,048 

345,743 

4,280-
13,906 

832-
1,214-• 

41-
2,409 
3,006 

74 
31,682 

765-
80 
34 

21,210-

22,849 

o 
AB0000078448/76 



DATE 1 2 i i ^ l / 9 0 CEDAR - UEST ICLENA 
MAINTOMNCE-GE^CRAL 

CEDAR CHEMICM. a»*Pa*ATlCW 

COST REPORT BY DEPARTMENT 
KKKKKKKKKKKKXXXKXX XKKKKK KKKKKKK 

6C0OT4 

PAGE 2 

CONTROL CONTROL 

DESCRIPTION 
MHJtmfcliM M M M M M M M M M M M M W M M M W M M M M 
WWWWWWW WWWWWwwwWWWWWWWwwwwww 

CURRENT MONTH AMOWTS 
ACTUAL SCHEDULED OVER/UMr)F.r.r 

COST COST SOCD.COST 
KKKKKKKKKK KKKKKKKltK KKKKXXKKX» 

— - YEAR-TO-DATE AMOIWTS 
ACTUAL SOCDULED OVER/IWDER 

COST COST SCHED.COST 
KXKXXKKXXK XXXXXKXXX KKKKKKKKKK 

5250 START-UP COCT 
6100 SALARIES 
6110 UAGES 
6140 HOLIDAY i. VAC PAY 
6150 SICK t, ALLOUED PAY 
6160 OTHER (CALL-OOT PRE) 
6300 CONTRACT LABOR & HTL 
6390 TI»A. L ENTERTAIWCNT 
6395 MEALS/ENTERTAINMENT 
6400 ORDINARY SUPPLIES 
6410 MAINTENMtCE SUPPLIES 
6420 MAINTOMNCE TOOLS 
6430 EXPENDABLE ITEMS 
6S10 OTH CHEMICALS 
6610 DUES t. SUBSCRIPTIONS 
6620 FEES & TUITIONS 
6450 RENTALS 
6730 POND CLOSURER/CREDIT 
6960 UAGE FRINGES 

5,938 
8,338 
31.240 

189-
1,058 
172 

4,324 
1,947 

51 
12,003 
27,305 

- 6,219 

1.229 
53 

3,759 

1,983 
19,730 
2,834 

125 
75 

958 
200 
60 

300 
18,137 

2re 
2,400 

10 

140 
414 

11,3% 

5,938 
6,355 

11,510 
3 ,033 -

933 
77 

3,366 
1,747 

9 -
11,703 
9,168 

275-
3,819 

10-

1,007 
3 6 1 -

77 ,336 -
71,103 

370,083 
26,389 

2,236 
804 

373,954 
3,849 

603 
19,710 

702,350 
4,593 

49,416 

111 
3,696 

11,529 

51,000 
59,518 

337,047 
31,336 

1,500 
900 

19,539 
2,400 

720 
10,849 

318,722 
3,300 

28,800 
120 

1,680 
5,176 

128,336 • 
11,585 
43,036 
4,847-

736 
94-

354,425 
1,449 

117-
8,861 

463,628 
1,273 

20,616 
120-
111 

2,016 
6,353 

7,629- 142,591 190,0ffi 47,494-

DEPARTMENT TOTALS 
HAINTENANCE-GDCRAL 

103,447 
59,029 

44,418 X 
1,785,683 

1,052,582 
733,101 

S) 

AB0000078448/77 



DATE 1 2 / 3 1 / 9 0 CEDM* - UEST HELENA 
PRODUCTION 

CEDAR OCMICAL COCTWATION 

COST REPORT BY DEPARTMENT 
KKKKKKKKKKKKKKKXXXKKXKKKKKKKKKK 

K:OOT4 

PACE 1 

CONTROL COHTROL 
DESCRIPTION 

M t » M M W M «» M M M M M M M M M M M W m j W M M M M « J M 

wwwwwTPW w n n ^ n n n n n n n WW WW wn nwnw 

CURRENT MiWTH MlOUNfS— -
ACTUAL SCHEDULED OVER/UNIiER 

COST COST SOCD.COST 
uuuuuwMMMM ifyyyMJtJiim uttititwMWMU 
WWWWWWWWWW wwwWWwwww WWWWWWWRWH 

YEAR-TO-DATE MIDUNTS 
ACTIJAL SOIEDULED OVER/UNDER 

COST COST SCHED.COST 
XXXHKKKKKX KXXXXXKKK XXKXXXKKXK 

5250 START-UP COCT 
5520 ODCB 
5S30 99X SILFURIC ACID 
5540 98X NITRIC ACID 
5630 DCA 
5640 PROPIONIC ACID 
5650 PROPIONIC AfWYDRIDE 
5660 MESITYL OXIDE 
5670 EMULSIFIER 
5675 ARMUL 
5680 ISOPHORONE 
5685 TEfWECO SOO 
5830 OTICR RAU MATERIALS 
5870 PACKAGING HATERIALS 
6100 SALARIES 
6110 UM£S 
6140 HOLIDAY i. VAC PAY 
6150 SICK t, ALLOWED PAY 
6160 OTHER (CMl-QOT PRE) 
6300 CONTRACT LABOR & MTL 
6340 NATURAL GAS 
6350 ELECTRICITY 
6360 UATER 
6390 TRVL & ENTERTAINMENT 
6400 ORDINARY SUPPLIES 
6410 MAINTENANCE SUPPLIES 
6470 NITROGEN 
6510 OTH OCMICALS 
6630 PROFESSIONAL FEES 
6650 'RENTALS 
6900 POUER 
6960 UAGE FRINGES 

1,413,627 
111,875 
52,793 
152,075 
104,881 

117,144 
49,747 

20,322 
61,991 
1,654-
341 
100 

19,083 
46,214 
2,190 

2,407 
2,451 
5,988 

1,110 

25,042-

871,375 
70,200 
37,600 

15,910 

22,420 
13,860 

8,472 
35,239 
4,482 

590 
300 

12,4% 
21,150 
2,140 

8,127 
1,666 
9,290 

1,000 

16,353 

41,675 
14,993 
153,075 
88,971 

94,724 
35,807 

11,850 
26,752 
6..134-

249 
200 

6,578 
25,064 

50 

5,720-
785 

3,302-

11.0 

7,344,320 
,';44,534 
254,971 
518,670 
407,219 

1,252,847 
165,203 
468,449 

24 
325,006 
682,517 
45,557 
4.515 
1.860 
350 

171,786 
472,960 
24,626 

65 
40,956 
37,985 
70,689 
20,225 
24,233 
18,244 

6,553,710 
527,479 
284,135 
729,600 
626,224 

923,645 
110,880 
604,227 

203,443 
672,.487 
50,304 
7,080 
3,600 

159,781 
383,985 
44,605 

76,582 
24,394 
130,540 
5,400 

12,000 

790,510 
16,855 
29,144-

210,930-
17,005" 

329,202 
54,323 

135,778-
24 

21,643 
9,830 
4,747-
2,565-
1,740-

350 
12,005 
88,975 
19,979-

65 
35,626-
13,591 
59,831-
14,825 
24,233 
6,244 

41,395- 240,864 348,741 107,877-

DEPMITMENT TOTALS 
PRODUCTION 

2,137,643 
1,153,359 

984,304 K 
13,240,655 

12,483,242 
757,413 

AB0000078448/78 



DATE 12 /31 /90 CEDAR - UEST HELENA 
RE^ARCH & DEVaOPMT 

CEDM* CHEMICAL CCS*PORATI0N 

COBT REPORT BY DEPARTMENT 
M M M M M M MMM M M M M M M M M M M M M M M M . M M M M M M M 
WWWWWWWWWWWWIF A W A llWWnWIIIIWWWWWwWW 

BC0CT4 

PAGE 15 

CONTROL CONTROL 
DESCRIPTION 

MMMMMMM j i y i t y y j t y y y y y M y y y yMMHit j f 
WWWWWWW WWWWWWWWWWwwwwWWWWWWW 

CURRENT MCWTH AMOIWTS— -
ACTUAL SCHEDULED OVER/UNTiER 

COST COST SCHED.COST 
KKKKKKKKKK KKKKKKKKK KKKKKKKK;(X 

YEAR-TO-DATE AMOUNTS 
ACTUM. SCHEDULED OVER/UNDER 

COST COST SOCD.COST 
KXXKKKXXXK KHXXKKKXX KKKKKKKKKK 

6100 
6200 
6240 
6300 
6390 
6395 
6400 
6610 
6620 

SALARIES 4 ,425 
PAYROLL TAXES 256 
E>PLOY>CNT EXPENSE 
CONTRACT LABOR t, MTL 
TRVL t, EMTERTAIWCNT 555 
HEALS/ENTERTAINMENT 242 
ORDINARY SUPPLIES 483 
DUES & SUBSCRIPTIONS 
FEES & TUITIONS 75 

DEPARDCNT TOTALS 6,036 
RESEARCH & DEVELtPMT 

4,646 

740 
320 
65 

200 

15 

5,986 

221-
256 

740-
235 
177 
383 

40 

50 K 

53,100 
4,469 

13,366 
755 

4,109 
402 

3,357 
5 

99 

55,752 

8,880 
3,840 

780 
2,400 

180 

71,832 

2,652-
4,469 

13,266 
8,125-

269 
298-
43-
5 

81-

78.642 6,810 

^ 

^ 

AB0000078448/79 



DATE 12AJ1/90 CEDAR - UEST HELENA 
SAFCTY tk SECURITY 

CEDAR CHEMICAL CORPORATION 

COST REPORT BY DEPARTMDIT 
*M U " " " " M M M M y M M M M M M y M M M M M M M M M M M M 
WWWWWWW WWWW WW WWW WWW WW WW WWII WWWW 

BCa8T4 

PAGE 5 

CONTROL CONTROL 
DESCRIPTION 

KKKKKKXKKKKKKXKKKKKXK 

CURRENT MONTH AMOUNTS 
ACTUAL SOCDULEl" OVER/IWDER 

COST COST SCHED.COST 
K-XKKKKXKKK K K « K K M H ( K KKKKKKKK.t^ 

YEAR-TO-DATF AMOIWTS 
ACTUAL SCHEDULED OVER/UNDER 

COCT COST SCHED.COST 
XXXXnXKKXK XKKXXftXXK KKXXXKXKXX 

6100 
6110 
6140 
6150 
6160 
6260 
6270 
6280 
6300 
6390 
6400 
6620 
6960 

SALARIES 
UAGES 
HOLIDAY t. VAC PAY 
SICK «. ALLOUED PAY 
OTHER (CALL-OOT PRE) 
ICDICAL EXAHS 
BLOOD TEST 
SAFETY SUPPLIES 
CONTRACT LABOR t< MTL 
TRVL L ENTERTAINMENT 
ORDINARY SUPPLIES 
FEES ta TUITIONS 
UAGE FRINGES 

DEPARTMENT TOTALS 
SAFCTY 6 SECURITY 

2,695 
7,014 

713 

136 

6,787 

24 

2,545 

19,914 

2,682 
7,014 

735 
69 
10 

650 
270 

4,000 
40 

125 
2,813 

18,408 

13 

47 
10-

514 
270-

3,707 
40-
34 

125-
340-

1,504 X 

31,407 
03,810 
8,484 

146 

14,073 
3,038 

01,280 
3,014 

106 
459 
130 

36,750 

363,687 

33,184 
83,460 
8,632 

028 
120 

7,800 
2,160 

48,535 
480 

1,500 
37,680 

223,359 

777-
350 
138-
682-
120-

8,373 
132-

32,755 
2,536 

106 
459 

1,380-
922-

40,328 

AB0000078448/80 



CEDAR OCMICAL COM^ORATION 

DATE 1 2 / 3 1 / 9 0 CEDAR - UEST ICLENA COBT REPORT BY lEPARTMENT 
SHIPPINQ & PACKAQINQ KKKKKKKKKKKKXKKXKXKMKKXXKKKKKXK 

BC0OT4 

PAGE 7 

CONTROL 

KKKKKKK 

5890 
6100 
6110 
6140 
6150 
6160 
6400 
6410 
6960 

CCWTROL 
DESCRIPTION 

KKKKKKKXKKKKKXKKXKXKK 

CONTAIhERS 
SALARIES 
UAGES 
HOLIDAY & VAC PAY 
SICK 1. ALLOUED PAY 
OTICR (CAU-OUT PRE) 
ORDINARY SUPPLIES 
MAINTOIANCE SIPPLIES 
VkBE RINGES 

ACTUAL 
COST 

W W W W W W W W W W 

80,867 

11,214 
331-

73-
41-

1,296 
8 

4,069 

pii n u n i n nnuun io 
SCHEfiUl.a« OVER/UNDER 

COST 
WWW www www 

12,207 
1,597 
3,640 

503 
10 
5 

1,030 
510 

1,439 

SOCD.COST 

6R,649 
1,597-
7,574 

834-
03-
46-

266 
502-

3,630 

ACTUAL 
COCT 

tfXr.XKXXKKX 

490,173 
22,433 
50,247 

7,400 
1,784 

l is 
8,942 
1,474 

20,770 

- l u - u n i t Hnuijnio-—— 
SOCDLLED OVER/UNDER 

COST 
XXKKKXKXX 

567,655 
24,909 
5:1,848 
5,078 

120 
60 

8,959 
6,670 

24,513 

SCHED.COST 
KXXKKKKXXX 

69,482-
2,486-
3,601-
1,502 
1,644 

55 
17-

5,196-
3,743-

DEPM*TMEMT TOTALS 
SHIPPING & PACKAGING 

97,009 
20,941 

76,068 x 
611,328 

692,632 
81,304-

AB0000078448/81 



DATE 1 2 / 3 1 / 9 0 CEDAR - UEST HELENA 
STORE t. RECEIVING 

CEDAR CHEHICAL CORPORATION 

COCT REPORT BY DEPARTHEHT 
KKKKHKKKKKKKXKXKXKXKXKXKHXXKXHX 

BC0BT4 

PAGE 4 

CONTROL CONTROL 
DESCRIPTION 

IUIHIC1&1I.JC y y y y M M M M M M M M M M M M M M M M M 
WWWWWWW wwwwWWWWWWWwwwWWWWwww 

CURRENT MCWTH AMOlWTfr-- • 
ACTUAL SCHEDULED OVERAWTiTR 

COST COST SCHED.COST 
KKKKKKKKKK KKKKKKKKK KKKKKKKXKK 

YEAR-TO-DATE AMOlWTCi 
ACTUAL SCHEDUtJII OVER/UNDER 

COST COST S O O . C O C T 
XXXXKXXXXX XXXXXXXKK XXKXXXKKXK 

6110 UAGES 
6140 HOLIDAY t, VAC PAY 
6150 SICK & ALLOUED PAY 
6160 OTHER (CALL-OOT Pf^) 
6400 ORDINARY SUPPLIES 
6410 MAINTENANCE SUPPLIES 
6680 FREIGHT IN (MISC.) 
6960 UAGE FRINGES 

5,046 
903 

951 
5,354 
1,831 

671 
218 

10 
5 

20 

575 
670 

3,375 
685 

10-
5-

20-
951 

4,779 
1,161 

40,400 
3,236 

156 
2,454 
2,558 
2,562 

12,416 
18,000 

19,596 
2,5.56 

120 
40 

240 

6,900 
8,847 

20,812 
680 
36 

2,394 
2,318 
2,563 
5,516 
9,153 

OEPARTMENT TOTALS 
STORE & t£CEIVIN6 

14,085 
3,169 

10,914 K 
81,790 

38,319 
43,471 
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DATE 12/31/90 CEDAR - UEST HELENA 
YARDS & GROUNDS 

CEDAR OCMICAL CORPORATION 

COST RF.P(m BY DEPARTMENT 
MHHMKKKKKKKKXKKHXXKKXXKKKKXKKK 

BC0CT4 

PAGE 11 

;ONTROL 

tKKKKKK 

6100 
6110 
6300 
6400 
6410 
6650 
6960 

CONTRCL 
DESCRIPTION 

SALARIES 
UAIXS 
CONTRACT LABOR d MTL 
DRDINM*Y SUPP1.IE6 
MAIHTENAHCE SUPPLIES 
RENTALS 
UAGE FRINGEB 

CURFCMT MONTH AHOUNTG- -
ACTUAL SOCDULED OVER/IWDFR 

COST COST S t ^n .COCT 
KKKKKKKKKK KKKKKKKKK KKKKKKKXXX 

170 

YEAR-TO-DATE AMOIWTS 
ACTUAL SOIEDULED OVER/IWDER 

COST COST SOIED.COST 
HHXXXKKXK» X'XKKXKXXX KKKKKKKKKK 

230 
3,400 

55 

60-
3,400-

55 

31,534 
28,814 

251 
4,275 
1,225 

13,162 

2,760 
40,000 

640 

31,534 
26,054 
40,549-
3,615 
UZ25 

13,162 

DEPARTMENT TOTALS 
YARDS d C»OUNDB 

170 
3,6% 

3,515-K 
79,261 

44,220 
35,041 
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':EL>,^^HIVAL • • 
CuII?Hinrric« nTF 

P r o j a c t DoacripkaoD 

O a P l l . | i B l r i 9 Ca»p 
Reactor-Onit 4-Olpfe 

• T I O I I M 
0CE5& ^ V 

Fxoject 
Muabn 

9003 
«004 

•Srace-Vsler S y s . T n c 4006 
C«i> P U - U t l l i t y Trni 
C u a t o . MIg DBii.'Ph 1 

Sub Torjil 

LCA-EngiDeeniw 
ICJl-Ub Enuicsant 
CCA-Equiptteni 
ICt-Olc Bldq 
IC t -PI I Sal.llA9e3, 
rCA-Si te Pit-p 
( iCA-Slluctural 
K i - E q u i p 1iui t , . l lAti 
DCl-Pipaag 
DCA-Intr 4> C o n t r l s 
DCA-Elsc 
DCA-PsiDtius 
[Ci-ConCTVlD 
r<-Jh.F«siit.i.g 
D C i - f r e i s h t 
UCA-Equip Bspatr 
DCA-Czaite Rtoatai 
DCA-Satite HooiilAQS 
DCA-EquipMsl Reloc 
DCi-&LciraQ» Tanlts 
tJCi- lab EitfOJuioQ 

rci-
LCA'CapiCdli.ed In t 

«007 
9004 

1-17»1 
3-1794 
3 -174 . 
4-179« 
S-1744 
/ . - I ' / l ' 
7-1799 
8-1794 
4-1749 

10-1744 
11-1794 
12-1744 
1,-1744 
14-1744 
lS-1744 
Ifr-1744 
17-1744 
lS-1749 
14-1744 
>0-174» 
71-1744 
2J-1749 
73-1744 
J4-1744 

Sub Total-ECl P l an t 

TOTAL •: I b 

H i m 
W 

, . . 
V i i a r tD 

1x1/40 

W l 

2 

12S 

1 2 5 

0 2 S 

S2 

71& 

7 4 2 

7 4 2 

l lm.1 ^ H | 
3|.Itoc-4A 

.-_ . .. _ 
—apciniBg 

CuTlBat 
y«ar 

41.837 
31.0S1 
I&.2S2 

134 434 

172 )S4 
3 405 

&42.442 
324 S4a 

(S2> 
48 SOb 

404.(I»( 
17 417 

319 121 
71.405 
11.420 
12 .2 (0 

138.StO 
16.884 
24.884 

197.861 
14.500 
14 060 

144.157 
M.S47 

111.112 
46.004 

141.030 

3 164.042 

3.329.701 

^ ^ 1 

T o u t 

41.837' 
11.851 
16.252 

l.»4 419 

372.354 
3 4 or. 

b65 5L7 
.<24 590 

411.805 
409.006 

17.467 
319.121 

71 405 
11.920 
62,260 

130 548 
16.889 
25.004 

147.061 
34.500 
14 060 

144,157 
54 747 

113.827 
46 004 

141.03U 

1 115,614 

3 455.573 

^^1 

E s t 

1 - 1 . ^ ^ 

khatad 
Ctal To 

Coaplota 

2 

3 

4 000 
6,800 

65 000 
eo 000 

160.800 

484 166 

145.166 

H. 2 i ^ m 

AaciuBI o . 
Aj^vovad 

ATE 

40.000 
40.000 
23 OOO 
65.000 
80.000 

240,000 

6 000 000 

L 140.000 

|P.> B H i 

Cunreikt 
Yaar 

Biidqat 

H a m i B I H O l o \ 

Speadiag 
0»ar 'UixIsT^ 

Bixlgat 

r 
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, CXWP1E1ED PKOJECTS 

Pvoiflcl beacTip i ion 

Grace Pro iec t ( I n , 1 
Graca P r o i e c t 
Prnpani l b id Task 
Cnn Pi t -Phone Sya 
P Acid Sioraga Tank 
KTFO Plan t Mod 

P r o i a c l 
lluabrr 

aeos 
n - i 7 4 a 

9001 
9002 
9005 
9008 

Sub Total Cnaple tad 

Tota l CIP li l o a p l a t e d Pro] 

HATE 

Pkioa- t o 
1/1 '40 

142.613 
3,007 406 

3 150 019 

3 J75.B11 

31-Uae-40 

Soeod 
Cttrx«nt 

Year 

29 
197.189 

33 067 
4.214 

21.534 
201 274 

457.757 

3,787.030 

To ta l 

142.642 
3.204.595 

33.067 
4,214 

21.534 
201.224 

1 607 27« 

7.067 844 

E a l i a . 
Coat 

C«.pl 

tad 
To 
a t e 

3.145.166 

Aatmat of 
Apfvovad 

AFE 

3.000 000 

3.000.000 

4.248 DOO 

Current 
Year 

Etadset 

Spending 
Urar <Unriei 

Bud9et 

^ 
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AAI^MKAL ^ i i n y i o H • C E h A l ^ ^ ^ n A L <l 
" soHmBmr FIX 

COST 

M T E 

LOCATIOR 

I 3 1 - D e c - 9 0 l 

Bei t Helena 

CEDAR CHEKICAL CDRFORATIOH 
SmXARV CF FTIED tSSEIS 
ACCUKDLATiS DEPHBCIATIOII 

DATE 

UXIATiail 

31-D.O-40 

Heat Helena 

lAIID 

BOIIJIIIIGS 

HAOHMERT 4, EOOIPHEirT 

TBAIiaWIUTIOH EOUIPXEHT 

Of f i ce ^QOIFXEirT 

CIP 

T<JTAl COST 

BAUXCE 
1/1/40 

67.260 00 

802.716 55 

327.595 70 

10.010 713 41 

77.419 56 

1.275.812 DO 

H W,>1» » 

ADDITIOXS 

3.717.036 42 

i ,^f7. |>^ V 

RETIREXEKTS 
T U N S F f B T'l 
IfKOX I C I P 

3 . b 0 3 . 0 6 1 66 

4 214 24 

- 1 . 6 0 7 . 2 7 6 90 

0 (10 

TIUKSFEB <T0> 
fX OTHtJ* P U X T S OTKER 

EHOIHC 
BAUMCE 

6 7 . 2 6 0 0 0 

e 0 2 716 £ 5 

127.545 70 

13 611 775 57 

ei i n 80 
1 455 571 02 

M m . ^ w » ' 

UKD IXPROTOIEIITS 

BOILDIUGS 

KACHIKERY 6 EQOIPKEirT 

OFFICE KQUipworr 

TOTAL ACCmniLATQI 

SEFHKIATIOR 

BAUHCC 
1/1-40 

500.929 03 

218.448 79 

7 317.044 24 

40.517 13 

8 105 504 ?W 

UIMUJIT 7EAJ? 
DEHIECIATIQII 

3 845 70 

40.847 76 

641.234 70 

15.224 19 

70?,211 85 

THAHSTEB <TD> 
PK OTBIR PLAKTS CfTVSR 

EHDtXC 
BILAUCE 

511 824 23 

279,^4^ SS 

7 960.283 44 

SC.716 41 

8,800.721 13 

C7 
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FINJSMCn CiOdlit^ 

cr tmR CHi-.Micrti, t:i)id'ni<rtTr(.iN 
Qi.ltlhAKi' l i- l ' ,"-MTni'Y 

••'fii.UL k i - r -cuu 1.1.III".!.-
1 

! i rNWRP 

iOTAL 

TOTAL 

TOTAI. 

TOTAI. 

inTAI. 

10TAU 

lOFAI. 

TOTAL 

TOTAL, 

TOTAL 

pRonui,:! ' ROUI' 
riCSCV<tPTTON 

WHAM 
UHAM 
UHAM 
WHAM 
PKOPAN Cl. 
PROPANII. 
PROPAN-IL 
PROPANTI. 
PROPANIL 
PROPANH. 
PROPANIL 
PROPANIL 

TF.CI1 
TFrH 
3-6 
34 
3* 
A i 
A i 
4t 

TLAKEP TKCH 
KI-AKEP TECH 
ri.AKF.D TECH 
KiAKED rrrcH 
60 DF 
AO TiF 
PROPANrX-
PROPANF.X 
BUTOXONE 
BUTOXONK 
DUTOXONE' 
BUTOXONE" 
BUTOXOHE 
BUrOXONF 
BUTOXONE 
BUTOXONE 
BUTOXONE 
BUTOXONE 
BUTOXONE 
BUTOXONF. 
BUTOXONE 
EUTOXONH 

•A 

A 

EniER 
ESTER 
F.STER 
AMINE 
AMINl". 
AMTNI-. 
AMTNC. 
AMCNK 
TOTAI 

UM U N n 

04 n."ii. 
TO tV,L 
3 9 UAL 

04 ( J A L 

04 UAL 
B4 OnL 

04 OAL 
1!) UAL 

0 4 I.Bl:. 
JiO 1.BB 
01. LBS 

at i.bs 

OA UAI. 

JO 
11 
IS 

ao 
.40 

15 
1.5 

Ti 
30 
tj'.j 

wr 

UAL 
OAL 
r--AL 
(iAL 
OAI. 

UAL 
GAL 

UAL 
UAL 
UAI 
UAI. 

OTY (IM 
HANU 

7 4 3 
•^f tOO 

;>-,<, 44K 
,<3..", 'ci 
• ' A , \ / > 1 
•^A , J AO 

« 4 , o - i f ; 
1 ,o(;,7 

• • ^^ l , 1 < r 
1 '• ' , i ;<o 

4 , 7VS-. 
I-",?'.'!-. 

J " I , • / " ! • ' . 
fP,AK\fy 

1,K'»0 

1 . ' , ' ! •?" 
•70,0-1 =• 

2 , 1 1 0 
' ' , 1 , ' ,0 
v.,-/'v. 
A , " : M 
4,•«'.'> 

IH..-,"?:-' 
:?, |AI> 
R,.-,PiO 

IO , -7 "0 
1 , 4 4 0 
: - , o i / . 
A,. ' .An 
6 . ; t " ' 0 

i 4 , !•?? 

UfITT r i l ' . lT 

0 . 7 0 
O.VB 
0 .9 (1 
H.Vf l 
1 . 4 4 
1 . 4 4 
l . T T 
7. n 
• 1 . 1 1 
n . 7 1 
7.34 
OiVl 

1 ,A/, 
1 . 6 6 
I . M , 
1 .A5 
1 .a^ 

1 3 . 3 T 
l-^.37 
IO.R:^ 
1 0 . 0 3 
i o . n 3 
I O . t l 3 
i o . n 3 
1O.03 
10.7.A 
10.36 
10.3S 
1?.04 
ia.04 
i;>.04 
12.04 

i :>.04 

nNTr.Hi:u HUOLIH 

L X I t . N H r t i VAI UF. 

6 , 6 7 0 . 1 0 
H l . V l B . O O 

2 1 0 , 3 3 6 . 1 0 
2 7 8 , 9 4 4 . 2 0 » 

4 V , t 9 0 , 4 0 
4 7 , 1 9 0 . 4 0 « 

4 a 0 , 0 O 7 . 3 S 
«3,:!1?..H7 

4 2 0 , 2 2 0 . 2 4 X 
n t t ,2 ' . iO ,4S 
4 4 , 7 8 a . 3 0 

3 3 3 , O O f . , 7 ; . *. 
30U,347.70 
J 2 0 , 3 2 6 . 7 6 

2 , 4 9 0 . 0 0 
4 3 1 , 1 6 6 , 7 4 « 

2 2 , 7 6 8 . 3 W 
2 2 , 7 6 0 . 3 5 « 

l , O 4 3 , O 6 0 . 5 S 
1 , 0 4 3 , 0 6 0 , S S X 

2 6 , a i l . 8 4 
2 3 , 3 9 2 . 0 0 
3 0 , 2 0 0 . 6 0 
- ( ' 4 , 7 8 6 . 7 ^ 
4 U , 3 4 f . . 12 

2 0 3 , 3 1 7 . 3 6 * 
I Z f T i T l . h O 
0 V , 4 0 / . . 0 0 

1 1 1 , 7 0 4 . 4 0 » 
1 7 , 3 3 7 . 6 0 
2 4 , 2 7 2 . 6 4 
; \ 2 , ; j 4 9 . V 2 
7 6 , 1 P 9 . 1 2 

1 7 0 , 1 4 7 . 2 0 « 
2 , 0 7 1 , n o - / . 2 7 K)4 

j& 
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DATE J2/31/70 
RAU MATFRTAI "0 

CfLiAw «.;i-iEMif:Ai cnr<r-(iRATion 
QUMr iAn , - i m i e W - r n R - , ' PAOF. 

vAi UF KLi-'ni-'-T nrriAnf ursr MFI P.NA ••iNyra-' 

pRor. l i ICT R i - i n i i p 
r i f R C f < : i . P i i o N 

UH U M l I 
1 

IJ-IY MM 
HANTi 

U N n r n f i T r X T I N T l E P UAI UE 

ncA 
P f O T P t O N l C A C T I i 
P R O P I O N I C A N H Y D M n f 
M E S I T Y L O X I D F 
ISOPHORONE 
E M U L B T F T F R 
TENNECO & 0 0 / 1 0 0 
U L Y C E R I N E 7 A K 
A L F O N T C 1 4 t ' ? S 
O U L F U R I C A C I B 9 e X 
C A U S T I C 5 0 X 
VEEOUM 
D R U M S — 3 S O A L . - 4 * P R C i P A N I L 
D R U M S - S 3 G A L 
SOBIUM HYPnCHI.ORITE 
CAUSTIC 30'/< 
HYBROXl AMINF SULFATE 
MORUFT D-42f, POUnLR 
PO1..YF0N O 
GLYCFRINE 76« 
ALFONIC L4-12«5 
KEL2AN 
VEEOUM 
JUQ8-5 GAL WHAM (INIPACK 
2.4 D-B ACTU 
6 0 X DMA S O L U T I O N 
C I T R I C A C i n 

I OT A L KAW 

I B S 
L.ht--
I p« ; 
L B O 
LB! : : 
I B G 
l-BU 
L B 
L K " i 
L(<U 
L P S 
L H U 
t A » ; H 
E A C H 
LVid 
I.Bh) 
LBC) 
I BS 
UP 
i.H 
L.bS 
I..K0 

10 L iu ; 
1 0 FAUH 
r jC L B £ J 

-../ i..Ba 
5 7 L B S 
M A T C R J A L U 

O' . ' - i .TKl 
4>^,. .'I \ 

1 4 3 . . I'/I O 
0 4 , : ' A V 
7 ' ^ , " . • l ? ' 
• t 4 , / o : ' , 

i ; > , I V " 
v . , " . 4 ? 

J 00 
4 r . , n o o 

7 7 7 
7 1 0 

?n 
• ' . - j f .oo 
IP , . ' . ( I ' i 

1 , (1M0 
1 6 , , ' 0 0 

I , " 1 7 
I , • ' .•/ :> 

i ; / \<,n47 
4 , / iV, 
I , " . 4 

1 . 10 
. : >9 
. n / 
• f t ? 
. 6 7 
. 7 , 1 
. 2 7 
. 7 6 
. 6 r . 
. 0 7 
. 0 7 

1 . 7 4 
r> 1 . 7 « 
r.>r..oo 

. 0 6 
. 0 6 

1,00 
. 77 
. H 4 
. 7 6 

M . 4 6 
I . ?4 

A . V t 
• M2 
.no 

1,471 
14 
14 
01 
K6 
70 
10 
7 
3 

4 
1 

tb 

4 
1 
4 

4 7 
t 

in 
13 

: K 

t ,oov 
1 
1 

2 ^ 0 5 0 

040 
, 1 0 4 
, 6 0 7 
, 0 H 7 , 
, S 2 7 . 
,05^1 
, 0 3 4 
256 
602 

7 . 
, 3 2 0 . 
, T 3 4 . 
, 4 4 2 . 

6 4 5 . 
, 4 1 0 . 
, fao. 
, 2 7 0 . 
, A 0 7 . 
, 0 1 s . 
, 6 9 2 
, 6 t 3 7 

4 0 9 , 
, 1 6 1 . 
, 4 7 P . 
,0 '=52 . 
, & 0 O . 
, 0 1 s . 
, 0 6 7 . 

AO 
7 7 
3 0 
7 0 
2 3 
7 1 
8 7 
0 4 
3 0 
0 0 
0 0 
7 0 
HO 
0 0 
0 0 
9 0 
0<i 
6-1 
2 0 
0 0 
OT 
HO 

no 
60 
«a 
0 0 

4 2 HK 

o 
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TOTAL rNVL f i rohY CFHAl' U l - tU I ICl FHA H , 7 M 0 , 6 7 4 . 6 7 m, 

O 
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IHH ! • • • • I B i • • BIB • • • • H B T 'HM RIS« 

CERAR-WEST HELENA 
FLAMT INCOME STATMENT COMPARISON TO BUDGET 
FOR YEAR TO OATE PERIOD EMDING DECEMBER 31 1990 

Ntrt Sales 

COST ot Sales 

Gross Margin 

Net Sales 

a>stct Sales 

Grass Margin 

Kiel Sales 

Cost of Sales 

Gross Margin 

Propaml 
Actual 
16 lt)8 

12.776 

3,381 

MTPO 
Actual 

879 

403 

476 

Ran 
10 783 

8.97B 

1.608 

Plan 
1.005-

764 

241 

BFGoodnct i 
Actual Flan 

70 1 000 

66 

4 

623 

477 

Ditf 
5374 • 

3,801 

1.673/ ' 

- . ^ 
Oitf 

(126) 

(361)' 

285 \ 

Diff . 
(930) 

(467) 

(1.73) -

Butoxone 
Actual 

1662 

1 113 

430 

'Grace 
Actual 

2.6 IB 

2.368 

246 

MES 
' Actual 

269 

289 

, (30) 

Plan 
2 248 

I860 

3S6 

Plan 
2.680 

2.012 

668 

Plan 
375 

322 

63 

om 
(694) 

(737) 

43 , „ 

Gift - -
35 ' 

366 

(322)- • 

Oiff 
(116) 

(33) ' 

(83) . 

Strel 
' Actual 

3.606 

3.,<I89 

238 , 

( .000) 

Han 
3 668 

3.271 

386 

Dupont-MBC 
- Actual Plan 

820 810 

636 

184 , 

Actual 

577 

233 

Plan 

Gift 
(50)-; 

97 ' 

. -''''^, 

Dift 
10 

60 

,(60)/' 

Dm '. 

ICI 
Actual 

; 1200 

b20 

679 

Sectagon II 
Actual 

637 

606 

_32 

Pian 
1 100 

378 

722 

Flan 
480 

388 

92 

, ' idle Plant & Other 
" Actual Flan 

12 

205 

(193) 

130 

(130) 

Ditt 
100 

242 

(143) 

Ditr . . 
67 

118 

(61) 
' ' ^ a.rl* t-v 

Drtf 
12 

74 

(63). 

' Orfom 
Actual 

229 

340 

. . ( I l l ) 

Ran 
240 

96 

144 

Oupont CNT 
Actual Han 

590 270 

426 

164 

' Total Plant 
' Actual 

28.626 

23.116 

6.410 

229 

, ^J 

Ran 
24 646 

19.614 

6.031 

um 
(11) 

244 

(256) 

om 
320 

197 

123 

*' ' ' 
Ditt 
3.980 

3 602 

379 

..J 
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i ^ H iWiboLC^^H DGI 

CEDAR WEST HELENA 
UNITS SOLOVS BUDGETED 
AS o r 12/31/90 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SCP 
OCT 
NOV 
OEC 

TOTAL 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

TOTAL 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

TOTAL 

TECH# 
OUD ACT 

40204 

448.060 
613.460 
492.460 
324.220 

1.918.404 

wm) 

40.204 

448060 
613.464 
492.460 
324520 

1 918.404 

FIAKEOTECH 
BUn ACT 

30.000 

12.000 
46000 

16.028 
30.000 

20230 

162.258 

OV(UM) 

30,00C 

12000 
45 000 

160« 
30000 

20230 

162 268 

BO W D G 
• BUD 

200.000 

200.000 

ACT 

48.000 
24.000 
23 720 

96.720 

T3V(Ulfl 

-152,000 
24.000 
23.720 

-104.280 

60 DF 

nun ACT 

169,160 
80 992 

7 499 

267.641 

OV(UHr 

169,160 
80.992 

7 499 

267.641 

W H A M 

BUD 

BO.OOO 
60.000 
50.000 

160.000 

ACT 

9070 
4 320 

12.020 
3.340 

22.960 
14.260 
3.206 

4 630 
lh,640 

90.836 

OV(UN) 

9.0V0 
-46680 
-37,98C 
-48.160 
22 96C 
14 260 
3.206 

4 5?( 
16.640 

-69.166 

4 1 G A L " 
BUD 

70.000 
SOOOO 

140000 
140 000 
70000 

600000 

Acr^ 

8.980 
58 910 
22.162 
04.149 
36818 

876 
4.620 

70 
118,626 

86.766 

391.184 

OV(UN) 

-61040 
-21 080 

-117.838 
-6B.861 
•34 182 

876 
4.620 

70 
118 826 
86.765 

-108.846 

' " srnEtcAL' 
BUD 

100.000 
100000 

66.000 
64.406 

329.406 

ACT 

100.B26 
56 876 
61.250 
96.260 
14 420 

329 420 

OVtOHT 

-100000 
625 

-8.126 
-316« 

9625C 
14.42C 

, , , , 1 1 

51 GAL 
BUD 

26.000 
25.000 
25.000 
26000 
26,000 
26,000 
26.000 
26 000 
26.000 
26.000 
25.000 
25.000 

300.000 

ACT 

66678 
793 

11883 

38.990 
82.081 

1,849 
3,804 

94.627 
33 818 

7,820 
86.126 

OV(UN) 

41.578 
-24.207 
-13.117 
-26.000 
13.990 
57.061 

-23.161 
-21.196 
69.627 

8818 
-17180 
60.126 

427.348 127348 

flUTaxoHr"nr-
BUD 

30.000 
30000 
30,000 
10.000 

100000 

ACT 

360 
640 

16,020 
23 904 
21744 
11.520 

1.296 

288 
1.342 

77.014 

OV(0Nf 

360 
E4C 

-13.980 
-6.096 
,-8,266 
1,520 
1296 

2SS 
1.342 

•22.986 

BUD 

10.000 
10.000 

20000 

flUTo>to'Hego6 1 
ACT 

844 
2,674 
4,738 

8.164 

OV(UN) 

-10000 
•9.166 
2.574 
4 736 

-11.846 

8(n-OyONE ESTER 
BUD 

10.000 
10000 

20.000 

ACT 

12.960 

1,440 
ISO 

14.680 

OV(UMI 

12.960 

1440 
-9.820 

-10,000 

-6.420 

I C I A ' 
BUD ACT 

•221.199 
224.847 223277 
225.000 291.101 
225.000 287,385 

674.847 1022.962 

OVfUN) 

221.199 
-1670 
66.101 
62.385 

348,116 

O'RFOM ' 
BUD 

600.000 
600.000 

1200.000 

ACT 

116.080 

238260 
197280 
241.460 

793.070 

^ V ( U N ) 

116.080 

238260 
197 280 
241.460 

-600.000 
-600.000 

-408.930 

GRACE 
BUD 

162000 
224.000 
260 000 
250.000 

50.000 
100.000 
250.000 
289.000 
289.000 
289.000 

2.143.000 

ACT 

117320 
74263 
65.586 

-49796 
32658 

129319 
63 112 

113.647 
100.806 
96.660 
41278 

774.740 

OV(UN) 

-34 680 
-149.747 
-184 414 
-290.798 

32668 
79 319 

•48.888 
-135363 
-188.196 
-192,440 
-247.724 

1368 260 

DOMWT HBC 1 
BUD 

139689 
140000 
140.000 

419.689 

ACT 

73690 
86.240 

126610 

286.340 

CMUN) 

-139689 
-140.000 
-140,000 

73 59C 
86 240 

126 510 

-134.349 

Pa^el 

r 
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JAN 
FEB 
I4AR 
APR 
MAY 
JUM 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

TOTAL 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
OEC 

TOTAL 

ISECTAGOH II 
DUD ACT CMUMl 

184616 174.631 -10086 
164.615 -184.615 

266.672 258.67? 

•-
•6 309 -6309 

369.231 426.794 &0.663 

OUPOHTCTN 
BUD 

94.210 
95.000 
96.000 

284210 

ACT 

324800 

264.930 
240.070 

325.400 

1.145200 

OV(UM| 

324.800 

-94 210 
169930 
145,070 

325.40« 

860 990 

MTPO 
BOD" 

68 367 
68.307 
68368 

205.102 

ACT 

17.845 
109.346 
22610 

148.800 

OV(UN) 

-68.367 
-f,816/ 
•68 368 
17.845 

108 346 
22,610 

-66.302 

MES 
BUD 

153.000 

153000 
161317 

457317 

ACT 

48.770 
19.140 

147 670 
66670 

272.100 

TMuN) 

•104.230 
19140 

147.670 
66.620 

-153 000 
-161,317 

186.217 

XY?{COBRA) 
BUD 

1(50000 
160,000 
180,000 

600000 

ACT OV(UH) 

180 000 
-160000 
•160.000 

-MO OOO 

Tiaisferred from Mphs 

Pa9e2 

2> 
r 
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CEDAR-WEST HELENA 

1 • • 

SALARIES 
WAGES 
HOUOAYiVACPAY 
SICK FALLOWED PAY 
OTHER (CAll-OUT) 
F-A. ROLL TAXES 
GROUP INSURANCE 
WORKMAN^ COMP 
PENSION PLAN IXIST 
EMPLOYMENT EXPENSE 
MEDICAL EXAMS 
BLOOD TEST 

TOTAL SAL WGS.iFRGS 
SAFETT SUPPLIES 
CONTR LABOR 
NATURAL OAS 
ELECTRICITY 
WATER 
COMMUMICJMIOMS 
AUTO EXPENSE 
Tf-IAVEL 
k'EALStENTERN 
SUPPLIES 
MAINTENANCE SUPPLIES 
MAINTENANCE TOOLS 
EXPENDABLE ITEMS 
MISC 
NITROGEN 
WASTE DISPOSAL OOST 
CONTR FORM 
mS-PLANT 
DUES&SUBCR 
FEES i TUITION 
PROFESSIONAL FEES 
RENTALS 
LEASE ITEMS 
FREIGHT IN 
PROFERTY TAXES 

SUBTOTAL 
DEPR &AMORT 
TOTAL COST 
LESS CONTRACT FORM 
TOTAL PIANT OFERATINQ OOST 

Dec-SO 

Current Month 
Adual 

84 000 
133 474 

184T 
1.403 

230 
16 903 
IS 468 
•3.226 

-39 970 

136 

213.280 
6786 
9.643 

19083 
46 731 
2.160 
2.672 

U996 
5C0 

28 053 
31.461 

6219 
3898 
6.987 

-36803 

2.067 
3.362 
1.256 
3.963 
6364 
4.626 

372.261 
82.870 

455.121 
0 

465.121 

Budget 

61.685 
76 412 
10.201 

938 
406 

19866 
19.960 
6.000 

;'5 778 

860 
270 

220.163 
4000 
2 718 

12 486 
21760 

2.140 
3.200 

230 
2410 

766 
18.827 
21.108 

276 
2.400 

100 
9290 

10 

8.285 
100 

2.016 

1.624 
1.000 

676 
6.976 

341.635 
68.687 

410222 
0 

410^22 

• • 

Ov(Uri) 

22315 
68 062 
(8.360) 

466 
(176) 

(2963) 
(1 482) 
(8.225) 

(PS 748) 
0 

(614) 
(270) 

(6 893) 
2786 
6.926 
6.698 

24 981 
60 

(628) 
(2301 

4.686 
(206) 

9226 
10.343 

(276) 
3.819 
8.796 

(3 303) 
110) 

0 
(45.088) 

(100) 
52 

3.362 
(369) 

2.963 
4.679 

(1.349) 
30.716 
14.183 
44 899 

0 
44.899 

B B fc xMR? 

Year To Dale 
Actual 

885.280 
1.472972 

106995 
9229 
6312 

226631 
222,951 
37.339 

202 769 
29.200 
16 073 
2.028 

3216.869 " 
81280 

483.979 
171.780 
485217 
24.623 
38 776 

-397 
41994 
8686 

206 878 
836 374 

4 692 
49.416 
17988 
70.686 
20226 

263820 
209.641 

1 715 
24.606 
67.738 
37212 
23.667 
12.587 
55.698 

6.459.642 
703.206 

7.162847 
263.820 

8.899.027 

Budget 

857 889 
1.338.165 

116380 
11256 
4 860 

233.768 
223.300 
61.600 

309312 

7800 
2160 

3.165.260 
48.626 
40649 

169781 
391.186 
44.606 
38 400 
2 760 

28.920 
0.180 

210946 
369.426 

.1.300 
28.800 

1.200 
130.540 

6.620 
267.100 
184 897 

1200 
24.180 

19.698 
12.000 
8.100 

91230 

• • 

OvIUi.) 

27.611 
134.807 

(M385) 
(20271 

462 
(8127) 

(349) 
(24.261) 

(108 643) 
29.290 
8273 
(132) 

60,609 
32766 

448,330 
11.999 
94.032 

(19982) 
376 

(3 157)-
13,074 

(494) 
(4 087) 

476948 
1292 

20616 
16 786 

(59855) 
14 705 
6720 

24.744 
616 
426 

67.735 
17516 
11.667 
4.487 

(35.632) 
6267.399 1,192.243 

824.244 (121.039) 
6.091643 1071.204 

267.100 6 720 
5.834543 1064.484 

Paget 

• • 

12 
Month 

Average 

73 773 
122 748 

8916 
769 
443 

18 803 
18579 
3112 

16 897 
7.441 
1.339 

169 
267.989 

6 773 
40 748 
14.316 
40 439 
2062 
3231 

-33 
ABOO 

724 
17240 
69698 

383 
4.118 
1499 
5.890 
1686 

21986 
17.470 

143 
2.060 
5.646 
3,101 
1.972 
1049 
4.642 

638.304 
68 600 

698,904 
21.985 

574 919 

M Hi M • 

•^To 
Total 

12369% 
20664% 

1494% 
0129K 
007456 
SIBOJC 
3113% 
0 621% 
2S3K4 
0 40976 
0 224^ 
0028% 

44 897% 
1 135% 
6827% 
2308% 
6774% 
0 344% 
0541% 

-0 006% 
0688% 
0121% 
2 388% 

11 677% 
0 064% 
0 690% 
0261% 
0987% 
0 282% 
3683% 
2927% 
0024% 
0344% 
0946% 
0520% 
0 330% 
0178% 
0 778% 

90183%' 
9817% 

100000% 

•1 M H H» 

G • 
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1 NO 

I . 

? 
3 
A 

«; 
6 

/ 
1* 

9 
10 
11 
12 

12 
1? 
12 
12 
IC 

CEOAR- WEST HEI ENA 
PLANT COST SUMt4ARY 

A S O F 

1 MONTH 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

DEC 
DEC 
DEC 
DEC 
DEC 

\ 2 i 3 \ m 

1 YEAft 1 

1990 
1990 
1990 
1990 
1990 
1990 
I'.iaO 
1990 
1990 
1990 
1990 
1990 

1980 
1988 
1937 
1986 
1985 

M COST 1 YTD COST j 

606.476 
616.987 
569594 
643,037 
636 584 
624.094 
616 939 
596 456 
680660 
637.270 
698.076 
466.121 

2er7.692 
603 482 
403.203 
414 716 
207128 

606.476 
967.490 

1.693.164 
2236.266 
2 872 899 
3.616,070 
4 0&2 079 
4 62/608 
5 208.339 
6846.676 
6 443833 
6.899027 

6.083143 
4 971619 
4,592296 
4374.137 
4,604.664 

YTD AVG 

606.476 
483.745 
C64.S88 
669064 
674.680 
686.846 
'676011 
578 451 
678 704 
664.668 
685803 
674.919 

421.929 
414.293 
382.691 
364.511 
383.721 

MONTHLY 
MAN HRS 

9 260 
11.881 
11.960 
0 462 

12.489 
(1.262 

11060 
y933 
9.966 

10912 
9702 

. 10.573 

0153 
7 824 
9734 
9 283 
9.227 

YT-D 
MAN HRS 

9 260 
21 131 
33.091 
42.543 
65.032 
64 294 
76 •554 
85 287 
95 262 

106 164 
115.888 
126.439 

103.679 
110.133 
117023 
111.164 
123.743 

MONTHLY 
COST PER 

M HRS 

54 76 
6193 
4702 
67 46 
50 97 
6738 
4fi74 
69 96 
58 27 
6840 
6164 
4304 

29 24 
64 36 
4142 
44 67 
22 45 

Y-T-0 
COST PER 

M HRS 

64 76 
45 70 
61 17 
52 56 
62 20 
64 67 
r-'ir.i 
64 26 
64 68 
5506 
f.5 61 
54 56 

48 83 
4514 
3924 
39 36 
37 21 

MONTHLY 
PLT HRS 

744 
672 
744 
720 
744 
720 
744 
744 
720 
744 
720 
744 

744 
744 
744 
744 
744 

Y-T-D 
PLT HRS 

744 
1.416 
2.160 
2 880 
3.924 
4.344 
BOftft 
6 332 
6,652 
7298 
8016 
8 760 

8,760 
8.784 
8.760 
8.784 
8.760 

MONTHLY 
COST PER 
PLT HRS 

680 75 
91814 
76668 
764 22 
856 fiO 
116680 
M4 E<| 
SlOO 34 
806 47 

85658 
830 66 

611 72 

35967 
87872 
54194 
667 41 

278 40 

Y - T D 
COST PER 
PLT HRS 

680 76 

683 26 
783 87 
776 48 
792/4 
80918 
7<i2 47 
793 49 
794 92 
80122 
80387 
78766 

67798 
58597 
624 23 
49797 
625 65 

AB0000078448/94 
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• H 

r WEEK NO 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1,5 
1'6 
17 
18 
19 
20 
21 
22 
W 
24 
76 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3B 
36 
37 
38 
•̂ 9 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 
62 

r-T-D 

m A l t V. I - 1 ^ 1 ^ MA ^ ^ ^ ^ ^ ^ 

• • M F D B B S ooMBsoH^HIh 

Ef/Wk i 
9,7W 
5 770 
4.171 
3.452 
3 733 
3.713 
3 988 
3.406 
4 178 
2606 
3.615 
3.168 
2.863 
4.417 
.T.152 
6 509 
3.458 
2,477 
2 949 
3.447 
3 021 
3.046 
6 478 
3.870 
2.161 
2612 
2627 
4 877 
3 235 
2 399 
1.560 
2811 
2.443 
2623 
3117 
2.972 
2.256 
1.726 
2 506 
2510 

• 2 692 
2.636 
2.571 
3.610 
7.621 
5.210 
4854 
4.653 
8.226 
6.32B 
6807 
5.976 

198.292 

TBBB • 1 
I ' T D I Y-T-DAvM 

8733 
16 603 
19674 
23.126 
26.859 
30572 
34 640 
58.036 
42213 
44 719 
48 234 
51.402 
64.266 
68 682 
61.834 
68.343 
71.801 
74 278 
77 227 
80 674 
83.696 
66.740 
92 218 
96088 
98239 

100/51 
103378 
108.265 
111490 
113.889 
115.449 
118260 
120.703 
123 328 
126.443 
129.416 
131.671 
133.396 
135902 
138.412 
141.004 
143.640 
148211 
149.821 
157.342 
162.682 
167 408 
171.959 
180.185 
186.510 
192,317 
198.292 

y,/33^ 
7 752 
8.658 
6,782 
5.372 
5 095 
4 934 
4.764 
4 690 
4.472 
4.385 
4.784 
4.174 
4192 
4 122 
4.271 
4 224 
4.127 
4.065 
4034 
3 985 
3.943 
4 009 
4.004 
3930 
3.876 
3.829 
3866 
3 844 
3.796 
3.724 
3.698 
8,658 
3.627 
3.613 
3.596 
3669 
3.610 
3488 
3460 
3.439 
3.420 
3400 
3.405. 
3.496 
3.634 
3562 
3.682 
3.677 
3.730 
3.771 
3.813 

Bl 'WR* 
7.7U 
6.388 
6 197 
7.181 
6.434 
6699 
6390 
5789 
4 883 
6.209 
5.310 
4290 
3.960 
4.454 
4.022 
5,426 
8.135 
4.321 
4.249 
3.799 
3 632 
3 383 
4 012 
2.765 
3.347 
3.912 
3.153 
3.382 
3,969 
3 421 
2.408 
1.438 
1.202 

969 
1.021 

700 
748 
697 
338 
676 
327 

2 765 
3,822 
1976 
1.038 
1.073 
1265 
1,13b 
1.291 
3.667 
5.112 
6071 

183.131 

riNGli^i 

~T187 

§ • 

1 
Y-TD*'Y-T-DAwi 

7 7 H 
14.102 
19.299 
26 480 
32.914 
39.513 
44 903 
50,692 
65,576 
61.784 
67.094 
71.384 
76.344 
79798 
83 820 
89.246 
97.381 

101,702 
105951 
109.760 
113.282 
116.665 
120.677 
123.432 
126.779 
130.691 
133.844 
137.228 
141.186 
144.806 
147.014 
148.462 
149.664 
150.623 
151.644 
152.344 
163.092 
163.689 
154 026 
154 600 
154927 
167.692 
161614 
163.489 
164.527 
165.600 
166866 
167990 
169281 
172.948 
178.080 
183.131 

7714 
7 051 
6 433 
6.620 
6.583 
6.686 
6416 
6 307 
6.176 
6.178 
8.099 
5 949 
6.796 
6.700 
6688 
6678 
5728 
5.6S0 
5.578 
5.488 
6 394 
6 303 
S247 
6143 
5.071 
6 027 
4.967 
4 901 
4 868 
4 820 
4.742 
4.639 
4.535 
4.430 
4.333 
4.232 
4.138 
4.044 
3 949 
3.866 
3.779 
3765 
3 766 
3,716 
3.666 
3.600 
3 660 
3.500 
3.466 
3.459 
.3,491 
3.522 

b-ai I V 

BYVIC*"" 
6.7ie 
3627 
3848 
M18 
6.745 
6979 
7 330 
8090 
7.982 
6.618 
3.312 
4.764 
6663 
6149 
4.305 
3.999 
4,110 
3.386 
2.921 
2.766 
1.959 
1.442 
1 714 

290 
1.686 
1.705 
2.591 
6.877 
1.781 
2 2158 

861 
2.607 
2.458 
2128 
1.647 
1 114 
2.867 
2.938 
1575 
2.066 
1.996 
2.089 
2 092 
2058 
1732 
2.149 
1382 
4055 
1.724 
4.407 
8.592 
5.745 

181932 

• M l Mk .̂ 

~VSS8 

JForttimar 
RRay 

• I B D\MMi w H i 
BTucker 
J walker 

GSatifcrtield GPearc* 

1 
V-T-D' V-T-DAvx) 

6.716 
10.243 
14091 
19.609 
26 254 
32.233 
39663 
47.663 
66.636 
62163 
65465 
70219 
76.882 
81031 
85336 
89336 
93.446 
98.801 
99 722 

102.487 
104.446 
106.888 
107.802 
107.892 
109478 
111 183 
113 774 
119.651 
121432 
123690 
124.641 
127.148 
129.606 
131.734 
133.381 
134 495 
137.362 
140.300 
141.876 
143.931 
146 927 
148.016 
160.108 
152.166 
153.898 
166.047 
167.409 
161.464 
163.188 
167.696 
178.187 
181032 

6.716 
6.122 
4.697 
4.877 
6.251 
6.372 
5662 
8957 
6.182 
6.215 
6951 
5852 
6.837 
6.788 
5 689 
6.683 
5.497 
6.378 
5.249 
6124 
4 974 
4.813 
4 878 
4.496 
4.379 
4276 
4.214 
4 273 
4.187 
4.123 
4 017 
3.973 
3.927 
3.876 
3.811 
3,736 
3712 
3.692 
3638 
3 698 
3.669 
3,524 
3 491 
3 468 
3.420 
3.392 
3 349 
3.364 
3330 
3.352 
3.466 
3.499 

BYWKl 
6872 
7.998 
4.367 
4 072 
4.431 
4.106 
4 312 
4814 
3.882 
3 799 
2 376 
3 440 
4.726 
2 630 
2829 
4 263 
3.154 
2.362 
2.552 
2.636 
2.940 
2.407 
3033 
2.336 
2.677 
2.869 
4.067 
2.946 
2.760 
4668 
6.039 
8.070 
3986 
3.971 
6.041 
6.807 
9.064 
3123 
2.778 
6.375 
4 629 
3269 
4312 
4.417 
5.082 
4.169 
3,738 
4 278 
4,678 
6.604 
6.597 
4.220 

218 988 

1089 
Y-T-D J Y-T-D Awj 

6872 
14 870 
19.237 
23.300 
27 740 
31846 
36168 
40972 
44,654 
48.653 
61,029 
64.469 
59.196 
61.726 
64.654 
68,807 
71.961 
74.323 
76.875 
79.810 
82.450 
84 857 
87.890 
90.226 
92.803 
96.662 
99 729 

102.674 
106.424 
109.992 
116.031 
124.101 
128.087 
132.008 
138.049 
143.856 
152.920 
166.043 
158 821 
164.197 
168.726 
171.995 
178.307 
180 724 
185.806 
189.976 
193711 
197.989 
202 567 
209.171 
214.768 
218.988 

6872^ 
7.436 
6412 
682? 
5648 
6 308 
5 165 
5.122 
4 984 
4.865 
4.639 
4.539 
4.653 
4 409 
4 304 
4.300 
4233 
4.129 
4.048 
3.976 
3 926 
3.867 
3.821 
3.769 
3712 
3.679 
3 894 
3.667 
3 635 
3 666 
3 743 
3.878 
3881 
3.883 
3.944 
3.996 
4.133 
4.106 
4.072 
4 106 
4116 
4.096 
4 100 
4.10? 
4.129 
4.130 
4 122 
4 1-25 
4.134 
4.183 
4.211 
4.211 

• i • i • ••• 

1990 
BYWK» 

6411 
6 686 
6.773 
6 979 
7 204 
7.327 
8.424 
9577 

10930 
10052 
10 478 
9 721 

I00B4 
7667 

11490 
10574 
6908 
6 078 
5.849 
4 638 

10397 
7 745 
9.383 
4.68/ 
4.11? 
6992 
3 822 
4 071 
5320 
8.220 
6 768 
7,424 
6899 
6,660 
9.601 
7.720 

10.168 
9966 

11.502 
10 788 
9688 

11.922 
9.841 

10.108 
10.430 
10242 
7 488 
9203 
8.044 

10.426 
9.976 
9.080 

432.100 

Y-T-D J Y-T-D Avqj 
64tl 

13.097 
19 870 
26.849 
34.063 
41.380 
49804 
59.381 
70.311 
80 363 
90.839 

100.660 
110614 
118.181 
129.671 
140 245 
147.161 
163 229 
159 078 
163716 
174113 
181868 
191.241 
195.928 
200046 
206.037 
209.669 
213730 
219.060 
227 270 
234 038 
241.462 
248.S6I 
255.011 
264.612 
272 332 
282.600 
292.466 
303.967 
314 765 
324 443 
336.365 
348 206 
366.312 
366.742 
376.984 
384 472 
393676 
402 619 
413.046 
423.020 
432100 

6.411 
6.649 
8.623 
6.712 
6,811 
6 89? 
7115 
7 423 
7812 
8 .0^ 
8268 
8.380 
8509 
8.442 
8 645 
8 766 
8.666 
8.613 
8 373 
8.186 
8.291 
8.266 
8.316 
8,164 
8002 
7925 
7 766 
7.6.33 
7 553 
7.576 
7 660 
7.546 
7526 
7.600 
7680 
7665 
7 636 
7.696 
7 704 
7869 
7913 
8.009 
8061 
8.098 
8150 
8.196 
8.180 
8 202 
8217 
8.261 
8.295 
8 310 

Gross 1 OTBP ' 
28157 
27.659 
28.548 
29 688 
29176 
29.066 
30 227 
32.407 
33631 
32.37? 
32.555 
32.119 
32.320 
29.453 
34 948 
34.097 
29 987 
29472 
20383 
28209 
34.293 
31.799 
34603 
27.731 
27071 
29669 
27007 
27.793 
28280 
31.608 
30493 
30.986 
30.661 
30.184 
33.363 
31.493 
34.411 
34.080 
36 474 
38.614 
S4.774 
-36930 
35263 
35.760 
36.016 
36.662 
32.880 
36.432 
34088 
36.404 
35.514 
34.526 

1880.001 

22 8% 
24 2% 
266% 
236% 
24 7% 
26 2% 
27 9% 
29 6% 
32 6% 
310% 
322% 
303% 
31 1% 
25 7% 
32 9% 
310% 
230% 
206% 
199% 
16 4% 
30 3% 
24 4% 
27 2% 
169% 
152% 
203% 
13 4% 
14 6% 
188% 
26 0% 
22 2% 
24 0% 
22 6% 
22 0% 
288% 
24 6% 
295% 
292% 
324% 
303% 
279% 
-323% 
279% 
283% 
290% 
28 7% 
22 8% 
260% 
262% 
286% 
281% 
263% 
280% 

¥* 
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• • H 

FINISH 

Propanil 

3f Bulk 

4f Bulk 

CEDAR WEST HELENA 
• • 

PROPANIL PRODUCTION ANO USAGE 
A 

GOODS HFG 

Tech 
DCA 
F' Add 
P /Vnhy 

P Tftch 
Isoph 
Tenn 600 
Emu) 

P Toct< 
Isoph 
M 0 
Emul 

Strel Bulk 
P Tech 
isoph 
Emu) 

Flaked Tech 

Wtiam 

60 DF 

FINISH 

PTech 

Wham-Re\» 
FTech 
Murwet D-4 
PcVfon 0 
G!>wnne9 
AHonict41 
Kc>l;an 
Voegum 

FTwh 
Olher rAn 

SOF 

Jan 

267,120 
225 930 
111.315 
1.?t-.21 

48 996 
153.420 
89.324 

132.318 
42 976 

16 701 
70 860 
13 300 
89.332 
24865' 

f 

40600 
42.860 

30 720 
1,666 

138,284 
16.368 

397 
8 388 

10.365 
152 

3.800 

Dec-90 

Feb 

637 700 
446 051 
201.350 
34.179 

Ii3,S86 
214350 
28630 

141.381 
38 (KX) 

' . , * . , . a 

102.647 
423.360 
410,385 
90100 

10.116 

20.165 
2.800 

95 
1.089 
3640 

36 
342 

Mar 

414.660 
303880 
131.086 
14 692 

24.198 
108 900 
20.667 
86.894 
23.370 

"BBI' .B'IS 
221.180 
219214 
60.790 

01.BOO" 
84 580 

GOOOS PKQ (Number Ckmtainarfi') 
3*20L 
3« 200L 
3# 66 
4#36 
49 65 
Strel 36 
Wham 6 
>MTam26 
175 gls 
200 gls 
Ester qls 
=OW6G 

1.322 

795 

0144 

-75 
72 

1.631 

2.876 
2.023 

332 

-72 
72 
14 

1641 

Ap. 

887.798 
710610 
294.661 
46480 

88 207 
3632-14 
88697 

279229 
72.030 

79'?9« 
329780 
334.740 
80190 

V e o o o o 
164570 

-24^0 

163 914 
19460 

725 
9.690 

14.000 
326 

6.702 

162.744 

91 

2.204 
20 

1.941 
4.992 

CC J Miles 

May 

623.090 
347 810 
149.340 
21.546 

32.772 
82800 
66 216 
80074 
30.120 

22 099 
S?5/0 
27.214 
64.560 
18 600 

82.435 
336.730 
285387 

67 260 

19.990 

40.316 

91.078 
9.418 

'176 
6«87 
8.703 

177 
1.839 

To 286 

331 
194 

150 
2666 
7968 

21 
10296 

CPailcer 
RJohns 
R Faichild 

Jun 

416 700 
298.000 
126-810 
17.866 

102.367 
333120 
186 690 
299,710 

91.950 

l4L>8e 
42660 
8.060 

48.858 
9.140 

'9.661 
42 920 
41.900 
9 490 

1838 

148 
289 

7.020 

' 
Jul 

169 

' ' 

68 

376 
2 482 

• 1 
S SattertieW 

J Porter 
fj Otwile 
JWalkei 

Aug 

II6.U6O 
94 230 
41- /40 
5.470 

21.019 
72027 
54.765 
83.781 
15870 

14 369 
14 369 

/ / •., 

792 
-278 

Sep 

491 166 
368 450 
151.290 
?0 826 

16 738 
42 320 

9.331 
31.103 
15 050 

' * 

b^soo' 
9.600 

266 

• • 

Oct 

601000 
468 d.10 
1/9.601 
34.G41 

67 

-60 
-4 

fLodite 
K Howard 

NPV 

609195 
439 800 
2 i ' j .no 

19637 

-427 

•2.838 

11944 
47600 
37324 
45,057 

1 461 

79336 
79335 

64 

" 

Dec 

1.094 748 
8-JI 646 
S05 776 
60 682 

69815 
134 060 
109006 
171.642 
60 sno 

87 406 
369670 
66.837 

266.738 
83372 

192648 
192.648 

1 132 

2.596 

• • 

Y-T-ii mt 

6063.037 
4 t.3r:.43rt 
l<l87 0/9 

298 337 

282 247 
867/37 
b 16.221 
79f..690 
256 285 

318656 
1 J90.934 

2P6.6I9 
1 022.089 

271,338 

329 964' ' 
1 '>63 960 
1.291.696 

.••97 030 

577.862 
697 842 

106 110 

4r j4 : j l 
47 0;i6 

r O'C 
24 554 
3f. 608 

689 
12683 

l7?0-;;9 
0 

0 
4.897 
1.080 
6.61 R 

318 
9412 

21.117 
21 

17 691 
2 432 

0 

ra 

• • 

or Gal 

0 7476 
0 3277 
00492 

3 0/44 
18264 
28191 
09079 

4 0.12 
08996 
32076 
08616 

41035 
.1914^ 
0 9026 

10346 

38%2 
0 4433 
00107 
02314 
03450 
00065 
0 1196 

0 6374 
0".'000 

•n 

std 

07600 
0 36(10 
0 0600 

32000 
16200 
30800 
08600 

4 2000 
0 7000 
30400 
08890 

4 3000 
3IM60 
08990 

10000 

4 1500 
04850 
00194 
0.i426 
0 3330 
00049 
00873 

06000 

Paget 

O J 
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CEOAR WEST HELENA 
PROfVMlL PRODUCnOM ANO USAGE 
AS o r 1ZI31/90 

BUDIA 

FINISH GOODS UF6 

Prspoall Tech 
DCA 
P. Add 
P. Anhy 

ISIS 1987 19S8 1SS9 1S90 1191 1992 1993 199S 1998 1997 

31 Bulk 
P. Tech 
M. 0. 
laoph 
T m n 500 

Eanil 
UIBK 
Xytene 

4Lin.SD1 B.144.490 4.610.387 B.D8S.B37 
3.06i.239 3.303,756 X333.129 4.S3Z.438 
1.420.267 1.80!i.946 1.S04.949 1.987.079 

206.789 2 M 2 4 3 190.044 298J37 

167.806 22S.39I 245.334 212.247 
706.147 760.0GO 8S7.7J7 

69i712 
371.992 421.424 
519.4S3 8 R a » 9 
n 6 . E U 94.347 

I 9 J 4 2 1491790 

^ v ^ « X v ' j « - . » . h « ^ f U - - ; % 

4 t Balk 
BIcDd 
P. Tedi 
3 (k i i l k 
Isopb 
M.0. 
Emul 

B»«IBiilk 
P. Tech 
Isapli 
Emiil 

P. Biend ' " " 
P. Tee* 
Isopb 

628.941 
626.941 
119.643 
269.750 

714S4 
67.3Sfl 

295.640 
72.155 

490.904 ie3l£7£ 
1)4.145 

2.0524142 1407.681 

915.221 
796,690 

2S6JGS 

1.0531165 449,911 

U. O. 

424.432 318.655 
XSOO 

1,681JI14 1.290.934 
74.102 

324,965 268,819 
35,827 1.1119ES 1.256J263 1.022.089 

458.861 398.071 369JS5 271J39 
-t•/^.,r«s*M(S'»,iy5t«".y<>t.'JW«';.'.'«as»'i.''j«>i4»i:Ja,A/i' ^^ ,̂ 

316.435 304.045 363.720 329.954 
1.337.749 1J04.972 1,524290 1.3G3.8E0 
1.241.083 1.179.917 1.474153 1.291,596 

291.869 290.416 310.437 297.980 

110,570 220.095 
55,350 111830 
45,200 

Flaked T rd t 
S36.SS5 
x-svrjirefi 

92.6IU 
373.542 

42,025 
i.nia 

21.056 
34.931 

724 
9.640 

597.842 
"ws.-sra-ft: 

108.110 
413.431 

47.038 
2.092 

24.6S4 
36.609 

SB9 
. , . • . « " . , 

66,602 

126.357 545,616 577.852 
P. Tech 129.360 

. ' -• .^••. ' i-i .». ' . i . .- . ,^i^U^.^.. . i i t ' : . .Jt , : i t iSSiailii i lUVMliil^ 
Wlisro 

FTsch 
MaraetD-425 
PalylasO 
Glyccrl i ic96N 
All(iolc1412S 
Kalian 
Vtemim 

JTi- iy:i?r:ax.'f'%^^ii»'.<i»~s.^^ji..,'i;ti,'.'.^tf^'ifiiiiitfi^-.iS'!V^. is«v^<~5/j 
60 DF 271.440 

FTecfa 173,029 

FmiBH GOODS PKG (Nimibcr Coolalnefs | 
3« 20L 20,476 
3 f 200L 2.457 1163 2.125 
3 t 55 872 949 352 
4 t 3S 10949 1269 M I 3 
tt 55 213 144 
Btrcl 35 1041 1694 10,332 
BIsnd 55 219 445 
Wham 5 16.998 21.117 
Wham 26 21 
175|^« 35,900 17391 
200 gla 17.614 2.482 
Ester gla 11880 
50 WDG 2,392 332 

tV:^ ;A -u;-,i'"ii.-4'tfJI;'-t-4-w--' 

Total l i t or Gal 
1990 
SU 

19,917,415 
14.934.560 0.7440 O.7SO0 
6.718,240 0.3373 0.3800 

971413 0.0492 0.0600 

^•-^^v :.%"-*:'-'!•' !>.?.-*^..' 

, . . * M X < . I .»>.». ; f . w . K w..iHei4^'..>.c»K;^ :, < 

4.697 
1.090 
S.916 

313 
1412 

920.776 
2,851685 

696,653 
1.446.380 
2.262.252 

294.400 
493.247 
261640 

72.155 
; : . . •• : / : . • 

1.611767 
144.045 

6,632,471 
74.102 

2.914,668 
3.428.245 
1.481I2S 

: . . . . . . < . h / -

l.^14.154 
5.520.970 
6.171929 
1.191621 

. ' * . • -

331575 
179,190 
41209 
91902 

A . V . « r . W . W W » 

1,241827 
1,262.777 
- ' • k . iU i - sT i i ; 

191713 
796.973 

61061 
1892 

45,610 
71,239 

1,413 

271.440 
173,029 

•ftK:J.--'..ftt~: 

21479 
12.742 

1053 
31165 

670 
37,529 

664 
31113 

21 
S14S1 
21096 
11B90 
2.724 

3.1059 
0.E371 
1.5796 
2.4569 
0.3197 
0.5036 
13113 
0.0764 

• ' i l , * ; ; i . 

10991 
4.1023 
104S8 
1.6028 
2.1204 
0.9192 

3.2000 

1.5200 
3.0800 

18800 

-..*.- ».-.- - .w 

4.2000 

0.7000 
3^1400 
0.6990 

w . .v^ 'u-,K-w.^. : : .«: ;U. -

4.2012 
3.9393 
0.9069 

• • : . . • " ' . * • : ' • . 

0.5420 
11367 
0.2629 

• . y * : * ' : - . - — . . 

1.0194 
,;s?„-;-c,-rtr.'- • 

16S03 
14462 
0X196 
12295 
0.3665 
0.0071 

_ 11073^ 
* « • >v^ ^ • • " 

0.6374 
A: :^.:'.:'.ttx. 

4.3000 
3.6460 
0.6990 

• — - r 4 ' j •. ' 

0.6180 

0.3900 
.> , * / M : V 

1.0000 
' . ^ . ^ . * - . ' i 

4.1600 
0.4850 
0.0194 
12425 
0.3300 
0.9049 
10673 

;;̂ .=SS-A.-:: 

0.6000 
: . . : i^«: t t , r : 

n g e l 
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CEOAR-WEST HELENA 
NITROGEN CONSUMTION 
MONTH DEC YEAR 

CC 

1990 

Jotin Miles 
Charte Parker 
Richard Johns 
Robert Ra/ 
Gen» Pearce 

TomLodioe 
Ken Howard 
Joe Porter 
Jo?I Walker 
Jos Forthman 

83% 

READINGS 

Meter Reading 
Meier Reading 
QF Meter Consumllon 
% Mater Consumtion 

Propand Perm Grace #1 Grace A2 Diphone C Chedc 
Date 

11/20/90 
12/21/90 

7451.078 7.104.206 2.883.187 7.389.050 3.132.101 
7.607,733 7.166.346 2960,766 7.389.060 3.269 482 

66.686 62140 77.669 0 137.381 323.746 
0 17499884 016106268 023969907 0 0424349411 i 

Tolal 

27 969622 
28 283.367 

323.745 

" w r v y ' t i . . J JJJ -wv"vy:^*...i. 

Gauge Date 
Inventory 145 11/20/90 
Purchases for the penod 

CuFt Cost Dollars ctieck 
463.000 000475734 2 202 65 

3.642 460 0 00476734 16.852 70 

Invsntoiy 63 
Tota CuFt Cons 

12/21/90 249.160 
3.766.300 

0 00476734 
0 0047B734 

I 18634 
17.87001 17.87001 

DISTRIBUTION 
Propanil 
Idle Plant 
ICI 
DuPont-aitor 
MTPO 
Dupont-MBC 
Graw 
Sectagon 
BFGoodnch 
TOTALS 

FACT 
0174999 
0 161063 

0 424349 
0 239599 

1 

r C F BY PROD Cost/ct T Cost JV03-12-27 
3.768.300 
3.768.300 
3 768.300 
3 768 300 
3 766.300 
3.766.300 
3 756.300 
3.766.300 
3.768.300 
3.756:300 

667.348 000478734 
604.962 000475734 

0 0 00476734 
0 0 00475734 
0 0 00475734 

1693,984 0 00475734 
000,008 000475734 

0 000476734 
0 000476734 

3.756.300 000476734 

3,127 23 C164-6470 
2.87801 C199-6470 

000 S768-1230 
000 S774-1230 
000 C17&«470 

7.68313 S789-1230 
4 281 64 S787-I230 

0 00 C18&fl470 
000 S776-1230 

(17,87001)5799-1460 

Ct)eck 

17870 01 

PURCHiiVSES 
Date RR No Wt Fact 

11/21/90 
1106/90 
11/27/90 

li/1/90 
12/6/90 
12/8/90 

12/11/90 
12/14/90 
12/18/90 

3401 
3407 
3410 
3418 
3427 
3440 
3449 
3467 
3467 

23.480 
26.640 
26.220 
39.660 
34.580 
25.380 
33.080 
23.800 
26.760 

CuFI 
138 324.024 

Totals 266.700 

-r 

138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 

382.452 
348.036 
860.088 
477.204 
350.244 
488.604 
328.440 
.366.488 

0 
0 
0 
0 
0 
0 
0 

3.642.460 

Costpc/r 1 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004234 
0004-234 
0 004234 
0 004234 

llwNo check 
1.371 92 
1.492 28 
1,47368 
2.328 99 
2.020 48 
1.48203 
1.932 84 
1390 61 
1.60514 

000 
000 
000 
000 
000 
OOO 
000 

14.998 78 

Total tost ol mtiogAri 1 
Purchases tor ttie mo | 
Nitrogen 
Tank 
STax 
Total 
TCons 
TCost 

14.998 78 
, 90000 

95393 
16.852 70 
3.542.460 

000476734 

14.998 78 

(jl 
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KFD 

CEDAR-WEST HELE tt^ 
KEY FINANCIAL DATA 

1982 1983 1984 

Aso f l /m t 

1986 1986 1987 1988 1990 
9 YEAR 

AVG 

NelSate& 
PestKKles 
Contract MIg 

Total 

Gross Margin 
Pestiodes 
Contract Mtg 

Total 

Plant Operating Profit 
(ExcfcidngOofp) 

Assets EniplO)«(} 
Cunent Assets 
Fpred Assets 

Total 

QMas%ofS^e5 
Pestiddes 
ContectMtg 

Profit as % of Assets 

Ful Time Employees 

6632 
4.108 
9,740 

1.047 
2.002 
3.049 

2,247 

1,166 
3.304 
4.460 

18.6% 
48 7 X 

604% 

71 

7.211 
4.664 

11.776 

1.172 
2212 
3.384 

2.712 

2,466 
2.688 
6.151 

16 3% 
486% 

62 6X 

73 

7.410 
4.786 

12.196 

993 
1.840 
2.833 

2.176 

T.623 
2,271 
3.894 

134?i 
384% 

66.9% 

83 

9.460 
4039 

13.489 

2.042 
1.381 
3.408 

2866 

2,406 
2.424 
4.830 

216% 
337% 

69,3% 

78 

6,731 
3.732 
9,463 

684 
641 

1.326 

909 

I.I22 
3.382 
4.484-

11 9% 
172% 

20.3% 

74 

7.209 
4.466 

11.665 

801 
618 

1.419 

931 

2.771 
3.716 
6.487 

11 1% 
139% 

14.4% 

76 

13.209 
3.616 

16,724 

2.472 
448 

2.920 

2.168 

3,076 
3.88B 
6.961 

18 7% 
12.7% 

310% 

76 

14,802 
4.964 

19.856 

1.744 
1.383 
3.107 

3.107 

4.744 
6.622 

11.366 

117% 
27.6% 

273% 

81 

21.314 
7211 

26,626 

4,066 
1,344 
6.410 

6.410 

7.090 
9.753 

16843 

191% 
186% 

3 2 1 % 

101 

10.229 
4.697 

14.826 

1.^9 
1514 

2.983 

2,983 

2989 
4,226 
7.164 

16.3% 
28J6% 

41.6% 
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PNSBY 

CEOAR-WEST HELENA 
PLANT NET SALES i ACTtVnY Bfy YEAR 

Sales ^Product 
Propam 
S-tam/Strel 
MSMA 
GACO 
ButoMone 
Wham 

Total PesDades 

ICI 
Aroo 
SCJ 
CheiiTon 

IstChettttcaf 
MTPO 
Grace 
RP-16 
RP-10 
Ortom 
DNOC 
MES 
DipttoneC 
Dupont MBC 
[Dupont CNT 
Sectagon II 
BFGoodncti 
Ottwr 

Total Contract Mfg 

Total Plant 

1082 

1.662 
4.070 

6.632 

1,802 
2^32 

1083 

1.216 
4.422 

827 
747 

1084 

2.317 
3,838 

265 
1.000 

AS OF 1/1/91 

1086 1086 1087 

4^82 
4.281 

(2) 
889 

2.402 
3.329 

4.380 
2.820 

8.970 
2.887 

1.362 

1989 

8274 
3,738 

!.012 
867 

7.211 

2,294 
2.036 

177 

7.410 

2.770 
1.688 

87 
321 

9 

9.450 6.731 

2.370 2.370 
1.268 (3) 

250 313 

110 643 

601 

7J>09 

2.166 

210 

361 

268 
1.276 

61 
29 
82 

13.209 14.892 

2.431 1.941 

104 

499 

171 

126 
106 
140 

292 

236 

270 

449 
728 
791 

1090 

14.721 
3.964 

1.652 
1.077 

21.314 

1,200 

879 
2.616 

229 

269 

820 
690 
537 
70 

74 
4.1 te 

9,740 

57 
4,664 

11.775 

2 
4,788 

12.106 

61 
4.0S§ 

13.489 

8 
•i. l9i 

9.489 

3 
4.466 

11.888 

146 
161B 

16.724 

51 
4.964 

19.856 

12 
7.211 

28.^6 
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CEDAR - WEST HBLBNA 
1990 NITROGEN COHSUMPTIOM 

CEDAR'S 
MONTH 

JAM 
FEB 
MAR 
APR 
MAY 
JUM 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

TOTAL 

Propanil 
HCF 
300,274 
307,205 
342,312 
431,090 
717,583 
802,766 
852,459 
288,970 
308,518 
597,925 
929,793 
657,348 

1,366.19 
1,420.22 
1,561.22 
1,935.60 
3,217.94 
3,568.76 
3,873.99 
1,353.39 
1,435.58 
2,749.53 
4,300.30 
3,127.23 

MBS 
HCF $ 

127,186 587.99 
698,012 3,183.51 
858,877 3,856.37 

SECTAGON 
HCF $ 

450,933 2,084.68 
123,179 561.80 

MTPO 

1,057,178 4,951.28 
411,934 1,916.78 

MCF 

611,304 2,811.06 
1,225,404 5,567.51 

IDLE PLANT 
MCF 

979,801 

937,307 
162,643 

573 ,002 

604 ,962 

4 , 3 9 3 . 8 3 

4 , 2 5 9 . 5 8 
761 .74 

2 , 6 3 4 . 9 3 

2 , 8 7 8 . 0 1 

6 , 5 3 6 , 2 4 3 2 9 , 9 0 9 . 9 5 1 ,684 ,075 7 , 6 2 7 . 8 7 2 , 0 4 3 , 2 2 4 9 , 5 1 4 . 5 4 1 ,836 ,708 8 ,478 .57 3 , 2 5 7 , 7 1 5 1 4 , 9 2 6 . 0 9 

o<L 
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CONTOACT'S 
Dupont-CMT DupoDt-HBC MES Oxfom Grace Id 

MCF $ HCF $ HCF $ HCF $ HCF $ HCF $ 
855,071 3,890.39 502,184 2,284.83 260,072 1,183.27 2,065,041 9,395.51 

1,977,459 9,141.85 239,092 1,105.33 
2,327,012 10,613.08 223,870 1,021.03 
3,365,816 15,112.57 268,424 1,205.23 

170,400 764.14 2,667,849 11,963.74 670,401 3,006.35 
2 ,368,76110,530.50 3,317,979 14,750.31 376,426 1,673.43 

415,887 1,889.99 323,468 1,470.00 1,330,012 6,044.22 
159,629 747.62 807,958 3.784.06 

1,132,817 5,271.15 211,031 981.96 568.660 2,646.05 
152,826 702.76 654,860 3,011.34 605,578 2,784.72 

1,685,681 7,796.29 818,125 3,783.84 
1,593,984 7,583.13 900,006 4,281.64 

5,095,762 23,048.93 3,934,525 18,390.76 502,184 2,284.83 954,200 4,382.85 20,751,495 94,301.59 1,778,213 8,011.37 
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B F GOODRICH 
HCF $ 

CEDAR'S CONTRACT'S TOTAL 

249,139 1,132.21 

MCF 
300,274 
885,324 

1,163,503 
1,289,967 
1,697,384 

802,766 
1,789,766 
1,508,791 

720,452 
1,782,231 
2,155,197 
1,262,310 

1,366.19 
4,092.89 
5,306.53 
5,791.97 
7,611.77 
3,568.76 
8,133.57 
7,066.41 
3,352.36 
8,195.52 
9,967.81 
6,005.24 

MCF 
3,682,368 
2,216,551 
2,550,882 
3,634,240 
3,508,650 
6,063,166 
2,318,506 
967,587 

1,912.508 
1,413,264 
2,503,806 
2,493,990 

16,754.00 
10,247.18 
11,634.11 
16,317.80 
15,734.23 
26,954.24 
10,536.42 
4,531.68 
8,899.16 
6,498.82 

11,580.13 
11,864.77 

MCF 
3,982,642 
3,101,875 
3,714,385 
4,924,207 
5,206,034 
6,865,932 
4,108,272 
2,476,378 
2,632,960 
3,195,495 
4,659,003 
3,756,300 

18,120.19 
14,340.07 
16,940.64 
22,109.77 
23,346.00 
30,523.00 
18,669.99 
11,598.09 
12,251.52 
14,694.34 
21,547.94 
17,870.01 

249,139 1,132.21 15,357,965 70,459.02 33,265,518 151,552.54 48,623,483 222,011.56 

to a 
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ElectnotyQas 

Cedar-West Helena 
ElectnaV & Gas Cost & Usage 
Year 1990 

Dec Rev 
Dec 
Jan 
Mar 
Apr 
M ^ 
JU) 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Dec Acer 

Total 
Ck 

Natural Gas 
Md 

^4.016 
4.214 
3.657 
4.776 
6274 
4.776 
4,794 
4.048 
3.838 
3.276 
4.320 
6,898 
6.033 
6.602 

t 
-12,028.46 
12.841.83 
11.10537 
14,63746 
18,819.97 
14.466.44 
14.380.46 
12260.69 
11.062.72 
0.492.69 

12.643.98 
16.717.01 
17533,20 
18.673.00 

68.488 171,78626 

T 
$MoF 

2096880 
2.999960 
3036743 
3.043867 
2.999676 
3027317 
2««W77 
3.027862 
2882418 
2.897618 
2.803600 
2787097 
2.886489 
2856606 
2:937102 

Jb70-768<80 
KWH 

-1.370 
6.631 
6.409 
6.880 
6.336 
6.677 
6.017 
6.780 
6.782 
4.866 
6,106 
6.382 
8.685 
2.688 

74.688 

$ 
-6861 
36326 
32104 
34376 
32822 
640.08 
66SJ32 
57043 
66650 
48167 
317,69 
294.61 
38309 
14066 

6.190.60 

Boder 4 9 ^ 3 - 4 0 9 
$KWH 
0060080 
0.054090 
0050092 
0048984 
0.061802 
0.096186 
0.094452 
0098890 
0066800 
0094876 
0.062029 
0064740 
0.064314 
0.054308 
0069614 

KWH 

68.400 
104,120 
110,600 
84.040 

131,240 
84.480 
76.980-
76.480 
81.360 

107.760 
70,080 
76,200 
27.039 

1.088.759 

$ 
70 07 

3.69306 
5,92366 
6,00966 
5,086.86 
7.42048 
5.47998 
6.127 02 
6,047.84 
5.098.35 
6.90807 
4.704.64 
6.02283 
1.782 28 

6e>374.6e 

Crp Shop 81-896-094 
tICWH 

0 083237 
0066892 
0 064337 
0060629 
0066541 
0(»4887 
0067496 
0066877 
0.062684 
0.054826 
0067132 
0.066916 
0.06fW16 
0061076 

KWH 
-1,077 
4.861 
4.469 
4.704 
3.343 
3.662 
6,303 
6,045 
6.660 
4.914 
4,662 
3.726 
4.761 
1.843 

58.764 

$ 
-5340 
27137 
23398 
246.07 
189 67 
36156 
694 91 
69618 
845 71 
46614 
246.28 
21476 
26874 
104.03 

4.375 » 

ELECTRICITY 
39-163-684 

$KWH 
0040682 
0 065941 
0062474 
0 062311 
0066736 
0096002 
0 0343% 
0098624 
0006823 
0 094860 
0063«Wfi 
0 0 5 7 » 1 
0056448 
0066446 
0.074467 

KWH 
-1.368 
6.687 
8.562 
7.321 
7.337 

11686 

4.660 
6.600 
6,480 
6.920 
2.101 

64.746 

$ 
-69 23 
363 60 
420 91 
367 74 
378 76 

1.087.16 

580.44 
638 62 
60687 
51768 
18369 

4,981.12 

$KWH 
0 060607 
0.054619 
0 049218 
0050231 
0051623 
0094697 

0.127289 
0095271 
0 093653 
0087443 
0087,430 
0076933 

Paget 
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Ej^raty Qas 

Dec Rev 
Dec 
Jan 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
DecAccf 

Total 

Petm 42-667-049 
KWH 
-17.120 
17.120 
21.760 
16.480 
22.000 
19,000 
23240 

102,480 

$ 
-1,166.67 
1.24709 
1.623.86 
1.171 72 
1.51076 
1.386.16 
1.70184 

7.386,86 

$KWH 
0067498 
0072844 
0.070030 
0 071100 
0068671 
0072065 
0073220 

0.072071 

Plant 39-181-284 
KWH 

-450 
566.800 
371.000 
617.400 
407.400 
670.600 
487200 
674.000 
642.600 
609.600 
645.400 
462.000 
625.800 
222.058 

$ 
-661.42 

29.899.42 
21.41887 
81.31828 
23.42411 
33,806.77 
30,08358 
37,74087 
38.29468 
30,64489 
32.648.62 
26,018.73 
32,989.91 
11,706.01 

6.790.408 378.330.00 

ei-34»019 DCA Plant 
$KWH 

0.053795 
0067733 
0 060723 
0.057497 
0050411 
0.081748 
0 06b/b1 
0056593 
0069939 
0050588 
0 066318 
0052716 
0 062716 
0066863 

KWH 

120 
1.280 

480 
1J600 
2.560 
2 , ^ 0 
2,440 
3,120 
3.240 
6,720 
2.836 

27.075 

$ 

443 68 
43996 
66389 
54931 
65631 
66189 
54626 
43661 
44241 
591.70 
209.96 

5.321 88 

$KWH 

3 698500 
0 3437)9 
I 163038 
0343319 
0217309 
0 206929 
0 223877 
0139933 
0136646 
0088061 
0074060 
0.1.<wa561 

KWH 
-21.386 
649.359 
516.300. 
763,506 
531.736 
842.246 
608,840 
664.345 
734211 
607.739 
772.648 
550.807 
726.086 
268.464 

Total 

$ 
-1.83816 

35.827.79 
29.34222 
39.898 79 
31,36834 
45.156:09 
38.977 90 
44,590.81 
45.19662 
37.697 45 
40,090.69 
32.282 01 
39.75393 
14.12662 

8204,900 472,960.00 

OfCS 75-767-973 
$KWH 
0086JSS6 
0065174 
0.067800 
0062257 
0068974 
0063613 
0064020 
0067120 
0061558 
0062029 
0061894 
0068598 
0064761 
0054666 
0.057644 

KWH 

12.960 
8.660 
9,040 
5.620 
6.640 

14.080 
13,520 
17200 
13,620 
12.080 
5.600 

118.720 

$ 

1.09303 
847 55 
778.22 
634 46 
697 31 

120803 
1169 33 
1.372 95 
1.16666 

804 69 
479.30 

10271 32 

$KWH 

0084339 
0099013 
0.086088 
0114938 
0.106017 
0085798 
0087968 
0079823 
0086283 
0066605 
0.085589 

0.086617 

PBge2 

^ 
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Cedar - West Helena 
Plant Admin Review 

Y-T-D DEC, 31 
Year To Date > 

DESCRIPTION: 

ADMIN 
Salary 
Hoi & vac 
Sick Pay 
other Pay 
P/R Taxes 
Grp Ins 
W/C Ins 
Pension Plan 
Employ Exp 
O/S Labor & Mat'l 
Elect 
Comra 
Auto Exp 
Travel 
Meals & Entertn 
Sup Ord 
Misc 
Dues & Subscript 
Fees & Tuitions 
Consulting Fees 
Rental Items 
Other Lease Items 
Courier 

A/C No 

1451-6100 
1451-6140 
1451-6150 
1451-6160 
1451-6200 
1451-6210 
1451-6220 
1451-6230 
1451-6240 
1451-6300 
1451-6350 
1451-6370 
1451-6380 
1451-6390 
1451-6395 
1451-6400 
1451-6460 
1451-66ia 
1451-6620 
1451-6630 
1451-6650 
1451-6660 
1451-6680 

Sub-Total 

R & D 
Salary 
Hoi & vac 
P/R Taxes 
Employ Exp 
O/S Labor & Mat'l 
Travel 
Heals & Entertn 
Sup Ord 
Dues & Subscript 
Pees & Tuitions 

2351-6100 
2351-6140 
2351-6200 
2351-6240 
2351-6300 
2351-6390 
2351-6395 
2351-6400 
2351-6610 
2351-6620 

sub-Total 

1987 

278,084.48 
12,360.54 
1,002.37 
452.27 

38,872.58 
26,859.84 
2,935.12 
23,392.00 

24,640.88 
9,540.89 
34,628.34 

9,358.59 
1,985.03 
16,910.32 
9,172.39 
1,126.17 
815.43 

10,744.87 
1,210.46 

504,092.57 

0.00 

1988 

305,519,59 
6,327.95 

41,916.34 
38,881.09 
9,662.32 
30,616.00 

10,430.63 
37,445.71 
4,049.97 

20,418.03 
4,749.13 
15,554.69 
11,885.89 
2,050.88 
4,612.43 

9,919.36 
2,786.70 

556,826.71 

8,850.00 
190.51 

871.77 
104.00 

115.90 
861.14 

10,993.32 

1989 

284,495.04 

41,891.35 
23,813.69 
9,573.47 

42,319.41 

19,875.80 
8,120.96 
40,576.58 
2,437.69 
21,727.07 
6,112.79 
32,527.21 
3,868.87 
999.54 

3,214.23 

2,299.15 
11,075.04 

612,35 
555,540.24 

53,943.84 

37,735.68 
5,875.40 
2,990.55 
728.00 

3,435,26 

109.00 
104,817.73 

3Yr Avg 

289,366.37 
6,229.50 
334.12 
150.76 

40,893.42 
29,851.54 
7,390.30 
32,109.14 

14,638.89 
9,364.16 

37,550.21 
2,162.55 
17,167.90 
4,282.32 

21,664.07 
8,309.05 
1,392.20 
2,880.70 

766.38 
10,579.76 
1,536.50 

538,819.84 

20,931.28 
63.50 

12,578.56 
1,958.47 
1,287.44 

277.33 
1,145.09 

38.63 
323.38 

38,603.68 

1990 

378,340.97 

47,607.02 
34,036.44 
6,849.66 
43,314,68 
16,025.92 
14,200.71 
12,257.72 
38,775.32 
-397.38 

30,372.30 
7,458.01 
46,567.84 
17,986.84 
1,600.97 
5,942.44 

43,122.30 
5,757.04 

23,667.66 
172.30 

773,660.76 

53,100.00 

4,468.88 
13,265.64 

754.68 
4,109.28 

482.38 
2,356.86 

5.00 
99.00 

78,641.72 

Incr(Decr) 
1990/3YrAvg 

88,974.60 
(6,229.50) 
(334.12) 
(150.76) 

6,713.60 
4,186.90 
(540.64) 

11,205.54 
16,025.92 

(638.18) 
2,893.56 
1,225.11 
(2,559.93) 
13,204.40 
3,175.69 
24,903.77 
9,677.79 
208.77 

3,061.74 
43,122.30 
4,990.66 
13,087.90 
(1,364.20) 

234,840.92 

32,168-72 
(63.50) 

4,468.88 
687.08 

(1,203.79) 
2,821.84 

205.05 
1,211.77 

(33.63) 
(224.38) 

40,038.04 

TOTAL AIMIM 
MONTHLY AVERAGE 

504,092,57 567,820,03 660,357.97 577,423.52 
42,007.71 47,318.34 55,029.83 48,118.63 

852,302.48 274,878.96 
71,025.21 22,906.58 

u 
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Cedar - West Helena 
Plant overhead Review 

Y-T-D DEC 31. 
Year To Date > 

DESCRIPTION1 

PRODUCTION 
Salary 
Wages 
Hoi & Vac 
SicJt Pay 
Other Pay 
0/S Labor & Mat'l 
Qas 
Travel 
Sup Ord 
Maint Sup 
Other Chem 
Rental 
Power 
Fringes 

A/c No 

151-6100 
151-6110 
151-6140 
151-6150 
151-6160 
151-6300 
151-6350 
151-6390 
151-6400 
151-6410 
151-6510 
151-6650 
151-6900 
151-6960 

Sub-Total 

MAINTENANCE 
Salary 
Wages 
Hoi & Vac 
Sick Pay 
Other Pay 
O/S Labor & Mat'l 
Travel 
Meals & Entertm 
Sup Ord 
Maint Sup 
Maint Tools 
Bxpandible Items 
Other Chem 
Dues & Subscrpt 
Fees & Tuition 
Rental 
Power 
Fringes 

251-6100 
251-6110 
251-6140 
251-6150 
251-6160 
251-6300 
251-6390 
251-6395 
251-6400 
251-6410 
251-6420 
251-6430 
251-6510 
251-6610 
251-6620 
251-6650 
251-6900 
251-6960 

Sub-Total 

1987 

228.68 

50.55 

8,837.08 
1,713,77 

9,536,75 
38,582.41 

95.51 
59,044.75 

16,191.02 
78,036.13 
42,392.89 

454.79 
1,174.63 
10,371.80 

5,064.61 
116,080.24 
4,285.44 
15,556.85 

470.74 

310.22 
792.00 

5,238.35 
31,700.80 
328,120.51 

1988 

13,883.72 
928,05 

43,557,06 
5,662.54 
3,005.08 
2,140.00 
37,675.67 

2,623.19 
-1,145.92 
16,175.53 
19,810.40 
36,005.67 

638.61 
180,959.60 

20,443.48 
87,843,03 
29.624.80 
2,354.40 
2,625.54 
5,950.48 

89.17 

-18,424.30 
152,762.67 

133.46 
24,772.40 

1,641.34 
10,324.24 
6,734.38 
37,895.93 
364.771.02 

1989 

5,187.03 
11,306.88 
39,852.36 
3,827.93 
2,211.84 
-289.48 
9.021.34 

32,36 
2,439.05 
15,063,78 

16,391.11 
42,698.26 
6,772.01 

3 Yr Avg 

6,356.92 
4,154.54 
27,803.14 
3,163.49 
1,738.97 
633,69 

15,565.67 
10.79 

4.633.11 
5,210.54 
5.391.84 

15,246.09 
39,095.45 
2,502.04 

154.514.47 131,506.27 

25,877.88 
69,068.14 
21,953.88 

484.40 
2,958.23 

22,226.41 
1,741.71 

481.08 
2,526.95 

20,837.46 
78,315.77 
31,323,86 
1,097.86 
2,252.80 
12,849.56 

610.29 
160.36 

-3,610.91 
122,646.65 130,496.52 
3,736.98 
22,815.34 

60.00 
213.06 

1,401.99 
2,906.08 
8,491.32 
38,573.05 

348,163.15 

2,718,63 
21,048.20 

176.91 
71.02 

1,117.85 
4.674.11 
6.821.35 
36,056.59 
347,018.23 

1990 

9,686,69 
29,798.82 
45,474.49 
4,515.26 
1,860.00 
158.33 

9,481.37 
64.55 

3,645.15 
13,524.84 
32,852.60 
16,560.56 
70,537.57 
12,141.64 
250.301.87 

23.314.58 
116,718.51 
26,389.05 
2,235.83 
805.94 

80.379.38 
3,848.58 
602.94 

5,452.13 
232,230.50 
4,592,93 

49,416.11 

110.75 
3,696.26 
7,210.30 
8,977.98 
47,562,15 
613,543.92 

Iner(Deer) 
1990/3YrAvg 

3,329.77 
25,644.28 
17,671.35 
1,351.77 
121.03 
(475.36) 

(6,084.30) 
53.76 

(987.96) 
8,314.30 

27,460.76 
1,314,47 

31,442.12 
9,639,60 

118,795.60 

2,477.12 
38,402,74 
(4,934,81) 
1,137,97 
(1.446.86) 
67,529.82 
3,238.29 

442.58 
9,063.04 

101,733.98 
1,874.30 
28,367.91 

(176.91) 
39,73 

2,578.41 
2,536.19 
2,156.63 

11,505.56 
266,525.69 

^ 
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STORES 
Wages 
Hoi & Vac 
Sick Pay 
Other Pay 
Sup Ord 
Maint Sup 
Freight 
Fringes 

Sub-Total 

SAFETY 
Salary 751-
Wages 751-
Hoi & Vac 751-
sick Pay 751-
Medical Exams 751-
Blood Test 751-
Sup Ord 751-
0/S Lab & Matr'l 751-
Travel 751-
Sup Ord 751-
Pees & Tuition 751-
Power 751-
Fringes 751-

Sub-Total 

LAB 
S a l a r y 951-
Wages 951-
Hoi & Vac 951-
S ick Pay 951-
Othe r Pay 951-
O/S Labor & M a t ' l 951 
T r a v e l 951-
Meals & E n t e r t m 951< 
Sup Ord 951 
Maint Sup 951 
Fees & T u i t i o n 951 
R e n t a l 951 
Power 951 
F r i n g e s 951 

S u b - T o t a l 

551-6110 
551-6140 
551-6150 
551-6160 
551-6400 
551-6410 
551-6680 
551-6960 

•6100 
•6110 
-6140 
-6150 
-6260 
-6270 
•6280 
-6300 
•6390 
•6400 
•6620 
•6900 
•6960 

•6100 
•6110 
•6140 
•6150 
•6160 
-6300 
•6390 
-6395 
-6400 
•6410 
-6620 
-6650 
-6900 
-6960 

15,280.95 
1,886.71 
134.08 

2,722.14 
5,270.56 

25,294'. 44 

23,419.84 
72,880.88 
11,621.89 

469.28 
16,593.81 

69.00 
55,249.95 
1,300.00 

169.00 
7,396.69 
32,770.68 

221,941.02 

3,157.80 
20,619.74 
1,705.56 
531.86 
204.75 
77.91 

26,327.40 
3,887.28 

5.00 
771.75 

6,538.03 
1,054.43 
64,881.51 

17,958.07 
4,053.42 
290.96 
757.58 

8,666.36 
7,911.17 
39.637.56 

29,664.47 
77,383.40 
9,645.23 
490.88 

13,907.65 
850.47 

44,558.26 
-613.50 

700,00 
6,086,05 

34,754.08 
217,426,99 

1,314.68 
2,118.57 

13,005.98 
222,96 
148.64 

59.01 

26.852.80 
1.698,84 
1,448.00 
241.50 

4,228.52 
1.614.58 
52,954.08 

18,441.79 
2.271.43 

83.20 
4.304.12 

130.26 

8,312.93 
10,244.32 
43,788.05 

30,144.00 
86,964.11 
7,679.04 

632.16 
7,997,58 

330.35 
86,937.21 

322.00 
36.00 

-213.61 
1,000.00 
5,306.41 

48.913.64 
276,046,89 

1,150.87 
2,509.09 
14,972.21 

857,84 
67.50 

43,333.85 
2,021.65 
275,82 

4.529.24 
1,557.84 

71,275.91 

17,226.94 
2,737,19 
169.41 

1,687,23 
43.42 

6.567.14 
7.808.68 
36,240.02 

27,742.77 
79,076.13 
9,648.72 
530.77 

12,833.01 
416.61 

62,248.47 
336.17 
12.00 

-71.20 
623.00 

6,263.05 
38,812.80 
238,472.30 

821.85 
2,595.15 
16,199.31 

928.79 
249,33 
68.25 
45,64 

32,171.35 
2,535.92 
576.27 
337.75 

5,098.60 
1,408.95 
63,037.17 

40,407.58 
3,235.89 
156.00 

2.454.40 
2,556.42 
2,562.04 

12.415.82 
17.999.72 
81.789.87 

31,407.30 
83,810.21 
8.484.04 

146,40 
16,073.24 

221.40 
81.260.04 
3,015.73 
105.75 
459.05 
120.00 

3,892.87 
36.758,20 
265.774.23 

1,620.30 
2.643.27 

15.931.95 
394.00 
78.80 

2.409.00 
2.858.37 

74.38 
40,334.22 
2,191.46 

500.00 
34.39 

5,414,09 
1,479.02 
75,963.25 

23,180,64 
498.70 
(13.41) 
767.17 

2,515.00 
2,562,04 
5,848.68 

10,191.04 
45,549.85 

3,664.53 
4,734.08 
(1,164.68) 

(384,37) 
3,240.23 
(195.21) 

19,031.57 
2,679,56 

93.75 
530.25 
(503.00) 

(2,370.18) 
(2,054.60) 
27,301.93 

798,45 
48.12 

(267.36) 
(534.79) 
(170.53) 

2,340.75 
2,812,73 

74.38 
8,162.87 
(344.46) 
(76.27) 
(303.36) 
315.49 
70.07 

12,926.08 

?5i 
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PACKAGING 
Salary 
Wages 
Hoi & Vac 
Sick Pay 
Other Pay 
sup Ord 
Maint Sup 
Fringes 

1051-6100 
1051-6110 
1051-6140 
1051-6150 
1051-6160 
1051-6400 
1051-6410 
1051-6960 

Sub-Total 

GEN PLANT 
Property Teixes 

POND CLOSURE 
0/S Labor & Mat'l 

ENVIRON 
Salary 
Wages 
Hoi & vac 
P/R Taxes 
O/S Labor & Matr' 
Travel 
Meals & Entertm 
Sup Ord 
Maint Sup 
Fees & Tuition 
Consulting 
Rental 
Properety Taxes 
Pond closure 
Power 
Fringes 

2051-6710 

2151-6300 

2251-6100 
2251-6110 
2251-6140 
2251-6200 
2251-6300 
2251-6390 
2251-6395 
2251-6400 
2251-6410 
2251-6620 
2251-6630 
2251-6650 
2251-6710 
2251-6730 
2251-6900 
2251-6960 

Sub-Total 

YARDS & QRDS 
Salary 
Wages 
Hoi & Vac 
O/S Labor £ Matr' 
Sup Ord 
Maint Sup 
Rental 
Fringes 

2451-6100 
2451-6110 
2451-6140 
2451-6300 
2451-6400 
2451-6410 
2451-6650 
2451-6960 

Sub-Total 

8, 
1, 

1, 

12, 

6 
32 

5 

13 
56 

-117. 
19, 

,940. 
,230. 
252. 
,309, 
570, 
9. 

,215. 

0, 

,256. 
,065, 

,050 
60 
100 

,107 
,638 

,37 
,56 
,41 
,80 
.72 
,43 
.48 
,59 
,62 

,00 

.10 

.13 

.22 

.00 

.00 

.29 

.74 

289.81 
139.00 

5,764.74 
597.84 

1,084.80 
586,30 

6,422.68 
67.10 

14,952.27 

-18,619.00 

25.960,42 
45.417.32 
1,536.55 

48,130.04 
69.26 

22,269,89 
4.128.24 

600.00 
2.054.00 

-22.882.11 
4,727.68 
19,348.84 
151,360.13 

669.80 
18.541.31 

413.56 
4.856.50 
336.02 
20.06 

7,551.03 
32,388.28 

77.10 
381.16 

4,345.32 
285,04 
227.44 

1,016.60 
3,840.89 
151.69 

10,325.24 

3,135.12 

32,436.00 
47,422.54 

21,874.36 
624,27 
263.57 

8,185.42 
5,061.34 
10,800.00 

75.00 

27.100.31 
153,842.81 

25,790.63 

2,675.42 
2,670.96 
437.33 

14,385.70 
45,960.04 

83.18 
179.91 

6.350,16 
704,56 
521.65 
970.78 

3,611.35 
76.13 

12.497.71 

-5,161.29 

19,465.47 
30,946.62 

512.18 

23,334.80 
231.18 
87.86 

10,151.77 
3,063.19 
3,600.00 

225.00 
684.67 

-7,627.37 
1.575.89 
15,483.05 
101,734,31 

2,308,63 
25,465.69 

137.85 
4,194.05 
1.022.33 
185.80 

11,681.34 
44,995.69 

1,488.36 
2,428.05 
7,399.83 
1,783.60 

115.20 
2,942.76 
1,435.38 
996.65 

18,590.03 

1,672.66 

3962.58 

35,268.32 
55,760.25 

3,005,43 
61,528.32 

371.33 
70.89 

17,336.69 
5,525.12 
14,248.50 

381.80 
425.00 

-13,079,54 

23,902.40 
204,744.51 

31,533.76 

28,813.65 
250.50 

4,275,03 
1,225,00 
13,161.61 
79,259.55 

1,405.18 
2,248,14 
1,049.67 
1,079,04 
(406.45) 

1,971,98 
(2,175.97) 

920.72 
6,092.32 

6,833.95 

3,962.58 

15,802.85 
24,813.63 

(512.18) 
3,005.43 

38,193.52 
140,15 
(16.97) 

7,184.92 
2,461.93 

10,648.50 
381.80 
200.00 
(684.67) 

(5,452,17) 
(1,575,89) 
8,419.35 

103,010.20 

(2,308,63) 
6,068.07 
(137.85) 

24,619.60 
(771.83) 

4,089.23 
1,225.00 
1,480.27 

34,263,86 

TOTAL OVERHEAD 

MONTHLY AVERAGE 

7 6 8 , 1 3 6 . 5 9 1 . 0 3 5 , 8 3 0 . 9 3 1 ,107 ,053 .68 9 7 0 , 3 4 0 . 4 0 1 , 5 9 5 , 6 0 2 . 4 7 6 2 5 , 2 6 2 . 0 7 

64,011.38 86.319.24 92.254.47 80,861.70 132,966.87 52,105.17 
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WEST HEl fNA PLANT 
YEAR END PROkieCTED STATEMENT OF INCOME 
ASOF 12/31/90 

1990 1991 1992 1993 
PRODUCT 

PROPANIL-
3R> 
41b 
Prapanex 
Whaiii 
DCA 
Tadi 
FlakEdT 
69 DF 
SO wdg 
Slicl 
TOTAL NETI 
COST OF SA 
GROSS MAF 

BinOXONE 
Butax - calE 
Botox ITS 
Botox 200 
TOTAL NET 1 
COST OF SA 
GROSS MAU 

CONTRACT 1 
t a 
UIPO 
TCC 
Dupontcat 
Ditom 

bUb 
OTY UNIT itHU. 

PRICE 
NETSALES 

gla 
gla 
gla 
ale 
Iba 
Iba 
Iba 
Iba 
Iba 
gi> 

SAL£8-

3810 7.69 
590.0 ^ Z A I 

150.0 12.71 

2010 1.68 
329.4 11.10 

P R O f W I l 
U 8 
IBM I 

-NETSALES 

«•• 
t h 
gla 

SALES-

2 1 8 1177 
1IHL0 1120 
2 1 0 16.50 

BirrONONE 
LES 
tGIN-BUTOXONE Z 

iilFG-NET SALES 

B. F. Goodrich 
Grase 
Sectsgon II 
UES 
DapofitMBC 
Xwiouitcs 
OOier 
TOTAL NET) SA1£8- CONTR 
COST OF SAlfS-CONTOACIS 

IDLEPUW 

GROSS MAF 

EnvbDnmea 

ITC05T 
TOTAL 

ION 

lal Cat I 

2.306 
1235 

1.S06 

339 
1656 

14.439 
12,246 

11^4 

395 
I.S20 

331 
2.Z4S 
1,950 

l i t 

1,110 
1,095 

270 
240 

2,510 
410 
375 
010 

1.080 
I M O 
1419 

ii.m 
lu i 

- - i f 

loaoK 
64.8X 
16.2K 

l O l O K 
a?.mt 

\ i.t i i 

iM.ai 
B B M l 

D.IIM 
619iK 
3t,1». 

-&w 

300.6 

Tipr 
UMT TOTAL 

PRICE 

9.29 
3110 12.60 

42,9 14.46 
140.0 1136 

1.0412 
132.0 
257.6 

9 1 7 

2.21 
1.64 
2.19 
^JB^ 

329.4 I1J69. 

-

2 1 0 1179 
91.0 15.20 

1 2 1155 

-

2.492 
3.906 

619 
1,071 

4059 
217 
641 
174 

3.852 

14.159 
x^-n 

394 
1383 

136 
• i . W i 
1.4B2 

—fsr 

1.200 
797 

599 
229 

70 
2.569 

536 
259 
600 

7 
7.656 
1B53 

300 
" l < 5 f 

—lar 
159 

u 

mjn i 
n j a t i 
^ i M 

iea.aM 
77.SM 

T i s k 

100.0N 
O lOK 

4 3 X 

"Tsar 

mwi 
tflV 

427 
391 
62 
91 

1,919 
152 
259 

96 
329 

UNIT TOTAL 
PRICE 

0.44 
1120 
1174 
11J6 

2.20 
1.72 
2.18 
1.79 

12.03. 

: 

IS 2140 
77 14.69 
6 15.06 

~ 

-

-

: 

1608 
5,194 

718 
1.077 

4,230 
262 
541 
172 

• f l J S i " 
16.144 

1619 

298 
1.132 

t ^ 
1 . ^2 
1.113 

439 

1.200 
679 

690 
229 

70 
2.815 

537 
259 
620 

11 
>.!Ho 
1664 

205 
-6,659 
r,36t 

N 

1010X 
61.7K 
113X 

toiox 
71.7N 
28.3K 

i l l±Ui 
714K 

2.8X 
81 J M ' 

i l k i k 

«v 

390.0 

Uttrf TOTAL 
PRICE 

8.40 
350.0 15.49 
50.0 1161 

150.0 14.77 
900.0 

2,000.0 
250.0 
750.0 
5010 

1.70 
2.41 
1.90 
2.16 
1.99 

2210 13.60. 

15.0 21J2 
90.0 15,83 
29.0 1161 

2,522 
5.422 

791 
2.216 
1.530 
4816 

475 
1.635 

994 
1069 

21459 
18,449 

5,011 

320 
1.425 

336 

t i i i 
- ^ 

601 
500 

795 
240 
592 

2,633 
501 

270 
1,740 

7,871 
1340 

- i 3« r 
2Ji3t 

150 

M 

i t i b . 0 ^ 
716X 
z r 4 i ; 

)Ad.dW 
l e s o t 

100.IW 
67JBK 

~»!m 
32.2K 

flflV 

400 

U l« t TOTAL 
nucE 

9.90 
400 16.00 

250 15.25 
2,600 
2,000 
1,000 

/SO 
760 

1,90 
2.65 
2.25 
2.40 
2.06 

20 22X0 
100 1159 
20 18.00. 

1620 
1400 

1913 
4760 
1300 
2.250 
1,800 
1,539 

21370 
21030 

1^411 

440 
I.6S0 

380 
2.450 
1.911 

539 

2,000 
900 

900 
2.660 

1475 

^ I D ^ l i 
7JI39 

Tssr 
-sste 

3S0 

u 

niTe i i 
7a.4X 
21.6K 

I S I O K 

2 t 0 ) i . 

TMntK 
n j i H 

yd.'iiM' 
^ a i 

"W?" 

400 
3SB 

UMH VfffJU. 
PRICE 

9.00 
1150 

300 16.75 
3.500 
zj tao 
1.250 

#50 
750 

2.00 
2.90 
2.40 
2.65 
2.30 

20 22.50 
IOO 17.80 
20 l l S f l 

1690 
1775 

4725 
7.000 
5.900 
3.000 
1.980 
1.726 

ma J&?Sg 
6.907 

450 
1.700 

370 

it:m 
1.966 

iSi 

1400 
BSO 

1.500 
1030 

4100 

14890 
1142B 

11420 
i466 

300 

a 

iB i . tU 
79.5H 
2 f ) j W 

i b b M 
IHSOt, 
i i . m i 

ID IOM 
T I O K 

O.OK 
70.196 
311,0^ 

R a ^ l 
%> 
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• • • • • • • 
BUD 

TOTAL NET SALES-W.H. 

TOTAL W. H. COST OF SALES 

GROSS MARGIN 

G A A 

Intaraal 
lolalEpenaea 

INCOME BEFORE TAX 

People Salaiy 
27 

Monttily 
Adm Exp 65 

PIIQ/H 8 } 

Pll Cost 495 

• 1 

TOTAL 

24645 

11514 

1031 

1.260 

956 
2.216 

2.615 

Konity 
70 

Tout 
793 

995 

1942 

• • ' 

IDO.OX 

79.GM 

20.SM 

U K 

3.9X 

— i j g r 

11.SM 

Total 
97 

• • 

Salaiy 
29 

MoRttily 
62 

133 

679 

• 
1990 
REV 

• 

21700 

21,951 

4749 

1.420 

1,020 
- 1 4 4 0 

2,308 

Honity 
01 

Total 
745 

1,604 

6,961 

• • 

IOQ.OK 

ez.2N 

1 3 X 

3.eK 

8.6N 

Total 
109 

• • ™ 
AtTUAL 

Salary 
29 

Mondity 
71 

133 

574 

21525 

21116 

14D9 

0 

. 1 4 0 9 

Hourly 
74 

Total 
852 

1,596 

1699 

100.0K 

01 .OX 

19.0N 

I D K 

D.OK 
OTtBT 

19.0K 

Total 
102 

1 • 

Salary 
31 

Montlily 
74 

138 

754 

1991 

31411 

21662 

7.949 

1.664 

1.167 
1U31 

4.819 

Hourly 
92 

Total 
689 

1.659 

1049 

• • 

100.0K 

76.5K 

215M 

1 6 X 

3.5X 

—lis-

14.4X 

Total 
123 

• 

Salaiy 
35 

1992 

41.875 

32,280 

1595 

1,955 

1.135 

-'090 

6.505 

Houily 
too 

• 

lOO.OX 

77,1K 

2 2 . m 

4,7X 

2.7M 
7.4K 

115M 

Tolal 
135 

i m 

Salaiy 
36 

1993 

51,013 

39.392 

11.621 

2.050 

1.026 
3.076 

1546 

Hourly 
100 

" 

1D0.0K 

77.29* 

22.ex 

4.0X 

2.0K 
l O K 

i i ax 

Talal 
I3S 

Page 2 

CXJ, 
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I 
ZAH-
sumrr 

UnitsOec 13R 

C A R - W E S T HELENA 
OUmriTIES SOLOFRODUCEO 
^S OF 12/31/90 

PHTOI 

I PROPANEX 48 
Gallons Said 
Avg Net Sefflng Price/6( 
GaHons Purctiased 
PurcPrice/GI 

PROPANIL « 
Gallons Sold 
Avg Net Selling Prlee/GI -
Galhins Rvduced 
Mfg Cost/Gl 

PROPANIL 38 
GaHons Sold 
fiffq Net Selling Price/GI 
Galloos Produced 
Mfg Css(/GI 

PROPANIL TECH 
Pounds Sold 
Avg Net Selling PrfceAJi 
Pumds Produced 
MtgCoeVLb 

WHAM 
Galions SoM 
Avg Net Selling Price/GI 
Gallons Produced 
MfgC06t/6t 

STAW/STREL 
GaHons Sold 
Avg Net Selling PHce/61 
GatlmiB Predifcsd 
MfgCosl/61 

DCA 
Poonds Sold 
AvgNctSeinngPrlce/Ui 
Pounds Produced 
Mfg CosVU 

FUKEDTECH 
Pounds Sold 
Avg Net Sening Price/U) 
Poonds f^r fuced 
MIg Cost/Lb 

SffWOG 
Pounds Sold 
Avg Net Selling Price/Lb 
Pounds Produced 

MfgCocVU 

Bud 
7990 

560.000 
t2.47 

500.080 
9.34 

300;.000 
7.69 

200.800 
7.77 

S.E37.600 
1.44 

150.000 
ie.7i 

200.000 
8.98 

329.4M 
11.10 

250.800 
3.33 

Rev Est 
1990 

42.816 
14.46 

130.281 
1X22 

310.000 
12.60 

219.305 
9.07 

300.SO0 
8.29 

222.732 
7.B7 

1.840.200 
2.21 

5.634,839 
1.50 

140.000 
13.36 

106.110 
8.46 

329.400 
11.fiS 

329.945 
9J9 

Ad 
1990 

52.266 
13.74 

130,281 
13.10 

391,154 
13.28 

318.655 
9.23 

427,348 
B.44 

282.247 
7.67 

1,918.404 
2.20 

E.063,037 
1.52 

90.835 
11.85 

106.110 
8.51 

329.420 
12.03 

329.945 
3.40 

Est 
1991 

50,000 
15.81 

13.22 

350.000 
15.43 

450,000 
10.49 

300,000 
0.40 

370.000 
8.44 

2.000,000 
2.41 

7.720,000 
1.66 

150.000 
14,77 

150,000 
9.42 

225.000 
13.60 

2254)00 
tO.94 

Est 
1932 

400.000 
16.00 

4004180 
10,49 

400,000 
8.80 

400,000 
8.44 

2,000,000 
2.S5 

7.822.500 
1.S6 

250,000 
15.25 

250.000 
9.42 

Est 
1993 

350.800 
1S.50 

350.000 
10.49 

400.000 
9.00 

400.000 
8.44 

Z.000,000 
2,90 

8.0704)00 
1,66 

300.000 
15.75 

300.000 
9.42 

1.500.080 
1,66 

200,000 
1.68 

200.080 
1.48 

13^000 
1.64 

741,861 
2.13 

95,700 
1.82 

13.280 
1.41 

15^258 
1.72 

557.852 
1.86 

95,720 
1.79 

13.280 
1.41 

900.000 2.500.000 3.500.000 
1.70 1J0 2410 

3.000,000 7.741.875 8.677.500 
1.69 1S1 1.53 

250,000 1,000.000 1.250.000 
1,90 2.25 2.40 

1.585,000 2,662300 3.320,000 
1.74 1.74 1,74 

500.000 
1.99 

500.000 
1.51 

750,000 
2.05 

750.000 
1,51 

7504100 
2.30 

750,000 
1.51 
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UnitsDec 

I3D 

DUCT 

CODE 
Pounds Sold 
AvgMetSeRingPHce/Lb 
Pounds Produced 
MfgCost/Lb 

BUTOXONE ESTER 
Galions Sold 
Avg Net Selling F^ce/GI 
Gaflons Produced 
MlgCoeVGI 

BUTO>SONE175 
Gallons Sold 
Avg Net Selling Price/Gt 
Gallons Produced 
Mfg Cost/Gl 

BUTOXONE 200 
Gallons Sold 
Avg Net Sening Pr<ce/Gt 
Gsllons Produced 
M l g C n s t ^ 

Grace Project 
U s SoM 
Toflbig Fee/Lb 

Other Custom Projects 
Sales Donars 

Propanil Sales 
Propanil Mfg Cost 
Task Force 
Var/Contgy 
Total C.O.S 

Butoxone Sales 
Butoxone Cost 
Task Force 
Var/Contgy 
Total CO.S 

Bud 
1990 

20.000 
19.77 

10.36 

100.000 
15.20 

80.000 
10.83 

20.000 
16.50 

10.000 
12.18 

2.143^00 
1,20 

7.860.000 

14.439,000 
12.245.000 

12.245.000 

2^46.000 
1,850.000 

1J50.000 

Rev Est 
1990 

257,600 
2.10 

271,440 
1.65 

20.000 
19.70 

10.38 

914100 
15.20 

70.764 
9.77 

8.200 
16.55 

17,444 
B.05 

8814100 
2 J 2 

7,056.000 

17.731.000 
13.559,749 

442.000 
156,251 

14.158.000 

1.913.008 
1.162,280 

160.000 
159.720 

1.402.000 

Act 
1990 

257,641 
2.10 

271,440 
1.65 

14,580 
20.40 

10.36 

77,014 
14.69 

70.764 
9.76 

0,154 
15.06 

17.444 
8.05 

774.740 
3.37 

7,210.960 

19.763.000 
15.195,820 

552.500 
395.680 

16,144,000 

1,552,000 
966.345 
105.000 
39,655 

U l 13,000 

Est 
1991 

750.000 
2.18 

750,000 
1.69 

15.000 
21J2 

20.000 
13.19 

98,000 
15.63 

90,000 
10.90 

20.000 
16.81 

20.000 
12.24 

2,500.000 
1415 

7371.000 

23,459.000 
18.037.500 

500.084 
-89.504 

ia448.000 

2,081,000 
1.423,650 

200,004 
346 

1.624,000 

Est 
1992 

750.000 
2.40 

750.000 
1.69 

204100 
22.00 

204)00 
1X13 

100,000 
16.50 

100,000 
10.90 

20.000 
10.00 

10.000 
12,24 

4.000,000 
0.76 

10.055.000 

2S.370.Q0O 
22.530.000 

500.000 

23JI30,000 

2.450,000 
1,710,600 

200,000 
400 

1.911,800 

Est 
1993 

750,000 
2,65 

750.000 
1,69 

20,000 
22,50 

20,000 
13.19 

100,000 
17.00 

100,000 
10.30 

20,000 
18.50 

10.000 
12:.24 

4,000,000 
Q.7S 

14.0804100 

33,613,000 
26,205,500 

500.000 
500 

26,700,000 

2,5201000 
1,765,680 

200,000 
400 

1,986.000 
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WEST HELENA PRODUCTION 
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CEDAR-WEST HELENA | 
DCA Analysis 

Saes 

Co 

Qly 
1 

Sold> 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commlssion 

Sub-Total 
Per Unit 

Net Sales 

stof 

Per Unit 

Sales 
Cost of Sales @ Std 

1 
Mfg Variance 

Start Up Cost 

Other 

- -

1 
Total Cost of Sales 

Gross Margin 

1 

1990 1991 
38,400 

53,760 
1.40 

53,760 
1.40 

(54.862) 
(1.43) 

(366,318) 
(9.54) 

(421.180) 
(10.97) 
474,940 
12.37 

1 

1992 
411,840 

471,114 
1.14 
19.369 

1,928 
400 

21.697 
0.05 

449.418 
1.09 

457.110 
1.11 

84.535 
0.21 

541,645 
1.32 

(92,228) 
(0.22) 

1993 
968,580 

1,235.735 
1.28 

106.243 

5.419 
111.662 
0,12 

1.124.073 
1,16 

1994 
1.467.900 

1995 
1,965,700 

1,481.110 2,747,525 
101 
55.324 

2.212 

13,901 
71.437 
0.05 

1.409.673 
0.98 

' 
1,148,170 

1.19 
179.127 
0.18 
84.535 
0.09 

800.00 
0.00 

1,412,632 
1.48 

(288.559) 
(0.30) 

1.567,932 
1.07 
16.051 

0.01 
84.535 
0.06 

1,668,518 
1.14 

(258.845) 
(0.18) 

1.40 
50,956 
4.368 

38,804 
94,128 
0.05 

2,653.397 
1.35 

2.174.099 
1.11 

(786) 
(0.00) 
24,738 
0.01 

2.198.051 
1.12 

455.346 
0.23 

1 
1 

1996 1997 
1.082,418 i 842,180 

1 
1.562.279 ! 1,374,383 

1.44 1.63 
72.364 55,916 

4,694 ! 5,024 
1 

45.528 
122.586 
0.11 

1,439,693 
1.33 

1,095,287 
1.01 

533.574 
0.49 
87.975 
0.08 

1.716.836 
1.59 

(277.143) 
(0.26) 

120.731 
181,671 
0.22 

1,192.712 
1.42 

983,084 
1.17 
(45,701) 
(0.05) 

937,383 
1.11 

255,329 
0.30 

1996 
1.541,897 

2.454,341 
1.59 
77.621 

(19.676) 
57,945 
0.04 

2.396,396 
1,55 

1.619.194 
1.05 

(444,633) 
(0,29) 

1.174.561 
0.76 

1.221.835 
0.79 

1999 
1.500.000 

2.175.000 
1.45 

2.175.000 
1.45 

1.534.612 
1.02 

(10) 
(0.00) 

1.534.602 
1.02 

640,398 
0.43 
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CEDAR-WEST HELENA | 
Propanil Tech Analysis 

Sales 1 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Rebate 
Less-QDC/RC : 
Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unil 

Net Sales 
! Per Unit 

Cost of Sales 
Cost of Sales @ Std 

1 
Mfg Variance 

Tas k Force 

Gross Marg 

Total Cost of Sales 

in 

1990 
1,918,404_ 

4.236,343 
2.21 

6.711 

6.711 
0.00 

4,229,632 
2.20 

2,762,502 
1.44 

471,191 
0.25 

3.233.693 
1.69 

995,939 
0.52 

1991 
2,598,720 

6,977,927 
2.69 

1.436 

1.435 
0.00 

6.976.492 
2.68 

4.330,712 
1.67 

-

146,854 
0.06 

4,477,566 
1.72 

2,498,926 
0.96 

1992 
1.862,020 

5,116,464 
2.75 

6,496 

6.496 
0.00 

5.109,968 
2.74 

2,339.804 

1993 
1.727.840 

4.133.144 
2.39 

7.467 

7.730 
15.197 
0.01 

4.117.947 
2.38 

1994 
2,135,500 

4,781.125 
2.24 

3.000 

16.140 
19.140 

0.01 
4.761.985 

2.23 

i 
2,120.605 

1.26 1.23 
191,743 
0.11 

176.841 i 98,019 
0.09 

2.516,645 
1.35 

2,593,323 

0.06 
2.410,367 

1.40 
1,707,580 

1.39 i 0.99 

2.230.323 
1.04 

1995 
1,881,460 

3,946.394 
2.10 

20.921 
20.921 
0.01 

3.925.473 
2.09 

2.113,301 

1996 
2.784,860 

6.055,140 
2.17 

3,372 

13,349 
16,721 

0.01 
6,038.419 

2.17 

3,210.758 
1.12 i 1.15 

14,609 (619) 
0.01 ; (0.00) 
70,102 
0.03 

2,315,034 
1.08 

2.446.951 
1.15 

22.655 
0.01 

2.135.337 
1.13 

1.790.136 
0,95 

129,963 
0.05 
52.985 
0.02 

3.393,706 
1.22 

2,644.713 
0.95 

1997 
1,470.240 

2.234.667 
1.52 

2.234.667 
1.52 

1.705.641 
1.16 

(153) 
(0.00) 
13,760 
0.01 

1.719,248 
1.17 

515.419 
0.35 

1998 
2,109,730 

3.006,588 
1.43 

42.373 

42.373 
0.02 

2.964.215 
1.41 

2,226,534 
1.06 

(2) 
(0.00) 

2.226.532 
1.06 

737,683 
0.35 

1999 
2,516,000 

3,461,400 
1.38 

242.560 

242.560 
0.10 

3.218.840 
1.28 

2.553.397 
1.01 

47 
0.00 

2,553,444 
1.01 

665,396 
0.26 
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CEDAR-WEST HELENA 1 
FlaKe Tech Analysis 

1 1 
Sales 

Qty Sold > 

1 
Gross Sales 

Per Unit 
Less-QDC/RC 
Less-Rebate 
Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

1 Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales @ Std 

1 
Mfg Variance 

i 
Other 

Task Force 

Gross Marg 

Total Cost of Sales 

n 

1990 
152,258 

274.991 
1.81 

7.894 

5,228 

13.122 
0.09 

261,869 
1.72 

253.412 
1.66 
(4,593) 

(0.03) 
1.912 

0.01 

250.731 
1.65 
11.138 
0.07 

1991 
99,994 

206.953 
2.07 

2,552 

32.451 

35.003 
0.35 

171.950 
1.72 

67,015 
0.67 

67,015 
0.67 

104,935 
1.05 

1992 
613.983 

1.193.296 
1.94 

9.947 
720 

59,027 

69,694 
0.11 

1.123,602 
1.83 

1.127,608 
1.84 

71.692.00 
0.12 

1,199.300 
1.95 
(75.698) 
(0.12) 

1993 
889.828 

1.505.347 
1.69 

27.079 
13.838 
29.103 
16.553 
86.573 
0.10 

1.418,774 
1.59 

1.445.721 
1.62 
(39,896) 
(0.04) 

527 
0.00 

30.952:00 
0.03 

1,437,304 
1.62 
(18.530) 
(0.02) 

1994 
1.304,101 

2.116.119 
1.62 

87.827 
15.672 
46.195 

292,956 
442,650 
0.34 

1,673.469 
1.28 

1.725.278 
1.32 
16.660 

0.01 

19,825.00 
0.02 

1,761,763 
1.35 
(88.294) 
(0.07) 

.1995 
27,779.111 

4,887.175 
0.18 

120.076 
10.972 
31.831 

381,775 
544,654 
0.02 

4,342,521 
0.16 

3,351.096 
0.12 

(6,722) 
(0.00) 

11,513.00 
0.00 

3,355,887 
0.12 
986,634 
0.04 

1996 
1.902.108 

2,730,116 
1.44 

(115,362) 

35.765 
15.890 
34,983 

223.669 
194.925 
0.10 

2.535.191 
1.33 

2.190,503 
1.15 

(3.599) 
(0.00) 

50.813.00 
0.03 

2.237.717 
1.18 
297.474 
0.16 

1997 
3.497,692 

5,985,750 
1.71 

39,672 
69,435 
41,030 
40,250 

370.081 
560.468 
0.16 

5,425,282 
1.55 

4.246,036 
1.21 

(554) 
(0.00) 

25,249.00 
0.01 

4.270,731 
1.22 

1.154.551 
0.33 

1998 
3,078,577 

4.376,443 
1.42 
(84.162) 
45.301 

202 
66,616 

119,312 
(92.058) 
55.211 

0.02 
4.321.232 

1.40 

3,583,808 
1.16 -
(34,181) 

(0.01) 

3.549,627 
1.15 
771,605 
0.25 

1999 
3,212.000 

4.676.105 
1.46 

288.900 

288,900 
0.09 

4.387.205 
1.37 

3.569.741 
1.11 

(24) 
(0.00) 

3.569,717 
1.11 

817,488 
0.25 
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CEDAR • WEST HELENA i 
3# Analysis 

Sa es 
Qty Sold > 

1 
Gross Sales 

Per Unit 
Less-Rebate 
Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
! Per Unit 

i 
Cost of Sales 

— 

Cost of Sales @ Std 

Mfg Variance 

Product Complaint 

Task Force 

Other 

Total Cost of Sales 

Gross Margin 

1 

1990 
427.348 

3.642.877 
8.52 

28,049 

8,470 

36.519 
0,09 

3,606,358 
8.44 

3.403,734 
7.96 
(35.161) 
(0.08) 

3,368,573 
7.88 

237.785 
0.56 

1991 
248,463 

2.224,120 
8.95 

29,535 
4,680 

34.215 
0.14 

2,189.905 
8.81 

1,975.298 
7.95 

1.975.298 
7,95 

214.607 
0.86 

1992 
311.477 

2.573,902 
8.26 

77.032 

1,200 

78,232 
0.25 

2.495,670 
8.01 

2.531.174 
8.13 
29.327 
0.09 

2,560.501 
8.22 
(64.831) 
(0.21) 

1993 
346.690 

2.952.965 
8.52 

164,434 
677 

' 
214,577 
379.688 
1.10 

2.573.277 
7.42 

2,426.281 
7.00 

8,027 
0.02 

644 
0.00 

2,434,952 
7.02 

138,325 
0.40 

1994 
463,707 

3,982,829 
8.59 

234.875 
25.539 

373.884 
634,298 
1.37 

3,348,531 
7.22 

3,193,383 
6.89 
24,576 
0.05 
13.154 
0.03 

3.231.113 
6.97 
117,418 
0.25 

1995 
374.966 

3.439.691 
9.17 

244,946 
13,037 

74 
312,173 
570,230 
1.52 

2.869.461 
7.65 

2.549,077 
6.80 

5.830 
0.02 

15,060 
0.04 

2,569.967 
6.85 

299.494 
0.80 

1996 
440.809 

4.319.310 
9.80 

295.925 
2,166 

504.149 
802.240 
1.82 

3,517,070 
7.98 

2,896.688 
6.57 

212,937 
0.48 

29,797 
0.07 

3,139.422 
7.12 

377.648 
0.86 

1997 
495.378 

4.473,428 
9.03 
74,737 

191,554 
2.496 

206,508 
475,295 
0.96 

3,998,133 
8.07 

3,517,956 
7.10 
138.222 
0.28 

20,319 
0.04 

3,676.497 
7.42 

321.636 
0.65 

1998 
542,153 

4,309,679 
7.95 

(119.410) 
(5,759) 

827 

(47.033) 
(171.375) 
(0.32) 

4.481,054 
8.27 

3.839.239 
7.08 

(123,480) 
(0.23) 

3,715,759 
6.85 

765,295 
1,41 

1999 
507,328 

3,987.091 
7,86 

3.987.091 
7.86 

3.444.360 
6.79 

3,444.360 
6.79 

542,731 
1.07 
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CEDAR-WEST HELENA ! 
4# Analysis 

Sales 
Qty Sold > 1 

_ 
Gross Sales | 

Per Unit 1 
Less-Rebate 
Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 1 
Per Unit 

Net Sales j 
Per Unit 

Cost of Sales 
Cost of Sales @ Ste 

1 
Mfg Variance 

Product Complaint 

Task Force 

Other 

Total Cost of Sales 

Gross Margin 

1990 
443,420 

6,042.864 
13.63 

35,591 

95.746 

131.337 
0.30 

5.911.627 
13.33 

4.308,695 
9.72 
(31.081) 
(0.07) 

552.500 
1.25 

4.830.114 
10.89 

1.081,413 
2.44 

1991 
448.663 

6,796,191 
15.15 

45.719 

26.349 

71,068 
0.16 

6,725,123 
14.99 

4.741,732 
10.57 

145.448 
0.32 

4,887,180 
10,89 

1.837,943 
4.10 

1992 
454.524 

7.133.672 
15.69 

56.195 
715 

35.808 

92.718 
0.20 

7.040.954 
15.49 

3,989,280 
8.78 

3.462 
0.01 
86.031 
0.19 

4.078.773 
8.97 

2.962,181 
6.52 

1993 
444,396 

7.076.791 
15.92 

60.675 
5.129 

15.511 
41,651 

122,966 
0.28 

6.953,825 
15.65 

3,740,312 
8.42 
37.392 
0.08 

5,429 
0.01 
68,688 
0.15 
48,913 
0.11 

3,900,734 
8.78 

3.053,091 
6.87 

1994 
296.983 

3.028,002 
10.20 

117,322 
6.025 

16.029 
122.829 
262.205 
0.88 

2.765,797 
9.31 

2.544.772 
8.57 

(239.387) 
(0.81) 

1.236 
0.00 
55,012 
0.19 

2.361.633 
7.95 

404,164 
1.36 

1995 
397,678 

5,559,380 
13.98 

136.578 
3.780 

14.783 
111,158 
266.299 
0.67 

5.293,081 
13.31 

3,199,963 
8.05 
14.132 
0.04 

1.769 
0.00 
19,415 
0.05 

3,235,279 
8.14 

2.057.802 
5.17 

1996 
335.158 

4.572.896 
13.64 

127,149 
8,320 

39.898 
173,254 
348.621 
1.04 

4.224,275 
12.60 

1997 
364.551 

4.485.821 
12.31 
234.275 
116.821 

3.890 
15.282 
84,421 

454,689 
1.25 

4,031.132 
11.08 

1 
2,608,839 

7.78 
153,796 
0.46 

6.442 
0.02 
48.374 
0.14 

2.817.451 
8.41 

1.406.824 
4.20 

3,025,181 
8.30 
36.121 
0.10 

9,800 
0.03 
19.692 
0.05 

3.090,794 
8.48 

940.338 
2.58 

1998 
687.299 

6.310.646 
9.18 
(13.187) 

854 
169 
38 

(20,111) 
(32.237) 
(0.05) 

6,342,883 
9.23 

5.641.917 
8.21 

(254,148) 
(0.37) 
25,060 
0.04 

5.412.849 
7.88 

930.034 
1.35 

1999 
547.154 

4,942.443 
9.03 

4.942.443 
9.03 

4.223,548 
7.72 

(1) 
(0.00) 

4.223.547 
7.72 

718.896 
1.31 
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CEDAR - WEST HELENA I 
Stam Analysis 

Sa 

— 

es 
Qty Sold > 

Gross Sales 
! Per Unit 

Less-QIX-RC 
Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Cash Discount | 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales @ Std 

Mfg Variance 

Royalties 

Total Cost of Sales 

Gross Margin 

1 1 

1990 
329,420 

3.964,302 
12.03 

193 

193 
0.00 

3,964,109 
12.03 

3.271,141 
9.93 

(170.750) 
(0.52) 

3,100,391 
9.41 

863,718 
2.62 

1991 
317.662 

4,270,526 
13.44 

1.130 

3.380 

4.610 
0.01 

4.266.016 
13.43 

3.409,244 
10.73 

3.409.244 
10.73 
856.772 
2.70 

1992 
1.301.179 

15.582.810 
11.98 

3.302 
260 

9.659 

13,241 
0.01 

15,569.569 
11.97 

11.894.616 
9.14 

3.485,258 
2.68 

15.379.874 
11.82 
189,695 

1993 
596,653 

7,937.496 
13.30 

464 

464 
0.00 

7.937.032 
13.30 

5.163.189 
8.65 
41,289 
0.07 

2,160,517 
3.62 

7,364,995 
12.34 
572,037 

0.15 1 0.96 

1994 
569.439 

5.628.982 
9.89 

2.640 
9,465 

12.105 
0.02 

5,616.877 
9.86 

1995 
827.045 

7,638,786 
9.24 

7,540 
38,588 

46,128 
0.06 

7,592,658 
9.18 

1 

4.657.294 
8.18 

(252,160) 
(0.44) 
404,932 
0.71 

4810,066 
8.45 

806,811 
1.42 

6,894,564 
8.34 
140,926 
0.17 

462,693 
0.56 

7,498,183 
9.07 
94.475 
0.11 

1996 
633,060 

6.761.321 
10.68 

280 

280 
0.00 

6.761.041 
10.68 

5,100.230 
8.06 

552.157 
0.87 

1.037,803 
1.64 

6,690,190 
10.57 
70,851 
0.11 

1997 
584.362 

6.859.342 
11.74 
1,129,142 

4.615 
13.427 

1.147.184 
1.96 

6,712.158 
9.78 

5.078.091 
8.69 

(84,247) 
(0.14) 

4.993,844 
8.55 
718.314 

1.23 

1998 
543.305 

5.306.774 
9.77 

1.657.103 

2.320 
9.304 

1.668.727 
3.07 

3.638.047 
6.70 

4.624.435 
8.51 

(270.102) 
(0.60) 

4,354,333 
8.01 

(716.286) 
(1.32) 

1999 
385,000 

3.470.500 
9.01 

173,800 

173,800 
0.45 

3.296.700 
8.56 

2,944.622 
7.65 
21.090 
0.05 

2.965.712 
7.70 

330.966 
0.86 
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CEDAR - WEST HELENA 
55% Analysis 

Sales 
1 

Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

1 
Cost of 

Cos 
Sales 
t of Sales @ Ste 

Mfg Variance 

Start Up Cost 

Other 

1 

Total Cost of Sales 

Gross Margin 

I 1 

1990 1991 1992 1993 1994 1995 

1 

1996 1997 1998 1999 
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CEDAR - WEST HELENA 
Stampede Analysis 

Sal es i 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

1 Sub-Total 
Per Unit 

Net Sales 
Per Unit 

1 
Cost of Sales i 

Cost of Sales @ Std 

Mfg Variance 

Royalties 

Other 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 
22.602 

246.148 
10.89 

975 

975 
0.04 

245.173 
10.85 

245.172 
10.85 

245.172 
10.85 

1 
0.00 

1993 
17.527 

179,652 
10.25 

179.652 
10.25 

190,869 
10.89 
13,383 
0.76 

204,252 
11.65 
(24,600) 
(1.40) 

1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA | 
Diuron Analysis 

~1 Sales i 

Co 

Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

1 
st of Sales 
Cost of Sales @ Std 

Mfg Variance 

Tolling Cost 

Start-Up Cost 

Other 

— 

Gross Mars 

Total Cost of Sales 

n 

1 

1990 1991 1992 1993 
610.000 

1.356.408 
2.66 

320 
3.507 

3.827 
0.01 

1.352.581 
2.65 

1.081,200 
2.12 

443,587 
0.87 

1,658 
0.00 

1 (273.222) 
(0,64) 

202.00 
0.00 

1,253,425 
2 46 
99,156 
0.19 

1994 
1,475.437 

1995 
995.942 

1 
3,783,692 

2.56 
40 

1,720 
11.752 

13.512 
0.01 

3.770.180 
2.56 

3.494.300 
2.37 

283,548 
0.19 

94,000 
0.06 

3.871,848 
2.62 

(101.668) 
(0.07) 

2,647,235 
2.56 

2.170 
5,058 

18,905 

26,133 
0.03 

2.521,102 
2.53 

L2 .382 .198 

L 2.39 
892.003 
0.90 

94.000 
0.09 

3.368,201 

1996 
2,438,489 

6,616.373 
2.71 

8.258 
2,775 

11,033 
0.00 

6.605.340 
2.71 

6.262.231 
2.57 

402.911 
0.17 

85.222 
0.03 

6.750.364 
3.38 1 2.77 

(847,099) 
(0.85) 

(145,024) 
(0.06) 

1997 
2,192,793 

5.716.791 
2.61 

(109) 
7.020 

41.827 

48,738 
0.02 

5,668,053 
2.58 

5,840.264 
2.66 
92.000 

1998 
2.544.389 

6,782,346 
2.67 
(2.995) 
14.032 

131.024 

142.061 
0.06 

6,640,286 
2.61 

6.619.505 
2.60 
175.890 

0,04 0.07 

5,932,264 
2.71 

(264,211) 
(0.12) 

6,795,395 
2.67 

(155.109) 
(0.06) 

1999 
3.000.000 

8,040,000 
2.68 
30.000 

210.000 

240,000 
0,08 

7.800,000 
2.60 

7.638.083 
2.55 

2 
0.00 

7,638,085 
2.55 
161.915 
0.05 
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CEDAR - WEST HELENA 
Diuron Col Analysis 

I 

Sales 
1 
1 J 

Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 

— • 

Cost of Sales© Std 

Mfg Variance 
— 

Gross Marg 

Total Cost of Sales 

n 

1990 1991 1992 

1 

i 

1993 1994 1995 
333.963 

621.867 
1.86 
28,842 

28,642 
0.09 
593,025 
1.78 

534.341 
1.60 
78,191 
0.23 

612,532 
1.83 
(19,507) 
(0.06) 

1996 
234,315 

510.516 
2.18 
18.785 

676 

19.461 
0.08 

491,055 
2.10 

430.334 
1.84 
23.521 
0.10 

453,855 
1.94 
37.200 
0.16 

1997 

46,915 

46,915 

(46.915) 

1998 1999 

• ^ 
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CEDAR-WEST HELENA 
Bandit Anal) 

Sales 

Co 

fsis 

Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

st of Sales 
Cost of Sales @ Std 

1 
1 

Mfg Variance 

Start Up Cost 

Other 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 1995 1996 
2.853 

51.439 
18.03 

1,307 
76 

1.383 
0.48 
50.056 

17.56 

39.234 
13.76 

6,476 
2.27 

45.710 
16.02 

4,346 
1.52 

1997 1998 1999 
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CEDAR - WEST HELENA 
Wham/Super Wham /^alysis 

Saes 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Rebate 
Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales @ Std 

Mfg Variance 

Product Complaint 

Task Force 

Other 

Total Cost of Sales 

Gross Margin 

L_ 

1990 
90,835 

1,159.863 
12.77 

46.319 

37.010 

83.329 
0.92 

1,076,534 
11.86 

820,099 
9.03 
(27.942) 
(0.31) 

90 
0.00 

792.247 
8.72 

284.287 
3.13 

1991 
44.035 

631.767 
14.35 

29.265 

12,024 

41,289 
0.94 

590.478 
13.41 

443.739 
10.08 

39.480 
0.90 
61.243 
1.39 

544.462 
12.36 
46,016 
1.04 

1992 
97,580 

1,542.779 
15.81 

36.688 
3.199 

23.516 

63.403 
0.65 

1.479.376 
15.16 

1,058,075 
10.84 
22,029 
0.23 

8.315 
0.09 
43.015 
0.44 

1.131.434 
11.59 
347.942 
3.57 

1993 
131.050 

2,085,335 
15.91 

37.555 
22.179 
21.439 

81,173 
0.62 

2.004,162 
15.29 

1.101.215 
8.40 

(144.885) 

(1.11) 
463 

0.00 
21,803 
0.17 
59,778 
0.46 

1,038,374 
7.92 

965,788 
7.37 

1994 
392,520 

5,926,463 
15.10 

105,352 
55.671 
63,747 

224.770 
0.57 

5.701,693 
14.53 

3.268.793 
8.30 

(161,628) 
(0.41) 

4,007 
0.01 
21,475 
0.05 

3.122.747 
7.96 

2,578,946 
6.57 

1995 
175.180 

2,607,461 
14.88 

42,850 
42.028 
58.909 

143.787 
0.82 

2,463.674 
14.06 

1,418,753 
8.10 

9.276 
0.05 
47.242 
0.27 
19.462 
0.11 

1,494.733 
8.53 

968.941 
5 53 

1996 
180.020 

2.708,298 
15.04 

126.035 
78.290 
74.570 
53.797 

332.692 
1.85 

2,375.606 
13.20 

1.461.164 
8.12 

358,398 
1.99 
12,045 
0.07 
18,035 
0.10 

1.849.642 
10.27 
625,964 
2.92 

1997 
357.829 

5.713.621 
15.97 
483.683 
107.408 
54,062 
46.184 
19.149 

710.386 
1.99' 

5,003.235 
13.98 

2.885.734 
8.06 
132,112 
0.37 
33,613 

0.09 
14.476 

0.04 

3.065.835 
8.57 

1.937.400 
6.41 

1998 
623,502 

5.450.086 
8.74 

(222.798) 
11.205 
69.808 
56.139 
(4.549) 

(91.195) 
(0.15) 

6.541.281 
8.69 

4.877.031 
7.82 

(345.531) 
(0.55) 

2,878 
0.00 

4.534.378 
7.27 

1.006.903 
1.61 

1999 
503.800 

4.722.621 
9.37 

20.152 
60.456 
45.342 

125.950 
0.26 

4.596.671 
9.12 

3.718.438 
7.38 

2 
0.00 

3.716.440 
7.38 

880.231 
1.76 
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CEDAR - WEST HELENA 
Wham 80% Analysis 

I 

Saes 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales @ Std 

1 
Mfg Variance 

Tas k Force 

Other 

Total Cost of Sales 

Gross Margin 

1 

1990 1991 1992 
135.140 

430.121 
3.18 

6.548 

3.639 

10.187 
0.08 

419.934 
3.11 

130,359 
0.96 

57.354 
0.42 

187.713 
1.39 

232.221 
1.72 

1993 
257,600 

758,351 
2,94 

4.640 
2.627 
5.380 

12,647 
0.05 

745.704 
2.89 

518.614 
2.01 

(100.007) 
(0.39) 
12,764 
0.05 

14.838.00 
0.06 

446,209 
1.73 

299,495 
1.18 

1994 
97.100 

159.023 
1.64 
22.638 

650 
2.609 

26.897 
0.27 

133.126 
1.37 

183,504 
1.68 
51,089 
0.53 

8,474 
0.09 

223.067 
2.30 
(89.941) 
(0.93) 

1995 
84.230 

168.550 
2.00 

5.197 

5,197 
0.06 

163,353 
1.94 

204,238 
2.42 
28,261 
0.34 

2.289 
0.03 

234,788 
2.79 
(71,435) 

1996 

(7) 

(7) 

7 
(0.85) 1 

1997 1998 1999 
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CEDAR - WEST HELENA | 
Duet Analysis 

Sales 
Qty Sold 

1 
1 

> 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

1 
Cost of Sales 

Cost of Sales @ Std 

1 
Mfg Variance 

Start Up Cost 

Other 

Total Cost of Sales 

Gross Margin 

1 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
300,000 

2.812.200 
9.37 

2,812,200 
9.37 

2.199.823 
7.33 

(1) 
(0.00) 

2,199,822 
7.33 

612.378 
2.04 

AB0000077292/14 



CEDAR-WEST HELENA 1 
DF/WDG's Analysis | 

Sales 
Qty Sold > 

1 
Gross Sales 

Per Unit 
Less-Rebate 
Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commlssion 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales @ Ste 

Mfg Variance 
i 

Other 

Product Complaint 

Tas k Force 

1 

Total Cost of Sales 

Gross Margin 

1990 
353.361 

714.045 
2.02 

317 

1.126 

1.443 
0.00 

712.602 
2.02 

566,775 
1.60 

1,200 
0.00 

567.975 
1.61 

144,627 
0.41 

1991 
501.690 

1.074,840 
2.14 

9,930 

12,193 

22.123 
0.04 

1.052,717 
2,10 

863.378 
1.72 

221.465 
0.44 

1,084,833 
2.16 
(32.116) 
(0.06) 

1992 
32.800 

50,918 
1.65 

925 

308 

1.233 
0.04 
49,685 
1.51 

59.250 
1.81 

43.015 
1.31 

102,265 
3.12 
(52,580) 
(1.60) 

1993 1994 1995 1996 1997 1998 1999 
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CEDAR - WEST HELENA 
Butoxone 175 Analysis 

Saes 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Rebate 
Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

1 Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales© Std 

• 

Mfg Variance 

Other 

Product Ckimplaint 

Task Force 

i 
Gross Marg 

1 

Total Cost of Sales 

n 

1990 
77.014 

1,168,498 
15.04 

15.215 

11.569 

26,784 
0.35 

1,131,714 
14.69 

835,036 
10.84 

(139.261) 
(1.81) 

910 
0.01 

105.000 
1.36 

801,686 
10.41 
330.029 
4.29 

1991 
111.350 

1.996,333 
17.93 

26.017 

18.788 

44.805 
0.40 

1,951.628 
17.53 

1.281.452 
11.51 

21.584 
0.19 
125.573 
1.13 

1,428,609 
12.83 
522.919 
4.70 

1992 
98,321 

1.894.957 
19.27 

20.618 

20,464 

41,082 
0.42 

1.853,875 
18.86 

976.248 
9.93 

113,129 
1.15 

1,089.377 
11.08 
764,498 
7.78 

1993 
104,060 

2,249,016 
21.61 

13.368 
14.459 
50.733 

78.560 
0.75 

2.170.456 
20.86 

1.058,389 
10.17 
(66,161) 
(0.64) 

5,361 
0.05 

2.169 
0.02 

298,650 
2.87 

1,298,408 
12.48 
872.048 
6.38 

1994 
78,194 

1.474,207 
18.85 

10.388 
9.770 

. 31.604 

51.762 
0.66 

1.422,445 
18.19 

791,773 
10.13 
(17.375) 
(0.22) 

137,806 
1.76 

912,204 
11.67 
610,241 
6.63 

1995 
76,417 

1.436,072 
18.79 

13,347 
8,730 

32,488 

54.565 
0.71 

1.381.507 
18.08 

851.061 
11.14 
21,631 
0.28 

20.348 
0.27 
86.903 
1,14 

979,943 
12.82 
401.564 
5.25 

1996 
37,307 

904.635 
24.25 

11.019 
12.981 
19.945 

43,945 
1.18 

860,690 
23.07 

416,530 
11,16 

6,051 
0.16 

95.575 
2.56 

518.156 
13.89 
342,534 
9.18 

1997 
33,884 

835,234 
24.65 
155.946 
13,341 
16,034 
11,252 

196,573 
5.80 
638.661 
18.85 

362,278 
10.69 
(10,724) 

(0.32) 

784 
0.02 
124108 
3.66 
476,446 
14.06 
162.215 
4.79 

1998 
22.248 

287.324 
12.91 
(75.579) 

8.675 
11.997 
24,472 

(30.435) 
(1.37) 
317.759 
14.28 

272.311 
12.24 
(18,944) 

(0.85) 

42,314 
1.90 
295.681 
13.29' 

22.078 
0.99 

1999 
43,000 

1.059.952 
24.65 
324.652 

16.340 
21.500 
30.960 

393,452 
9.15 

666,500 
15.50 

464,434 
10.80 

(1) 
(0.00) 

48,600 
1,13 

513.033 
11.93 
153.467 
3.57 

AB0000077292/16 



CEDAR-WEST HELENA | 
Butoxone 200 Analysis] 

Sales 
Qty Sold > 

1 
Gross Sales 

Per Unit 1 
Less-Rebate 
Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

1 
Cost of Sales 

Cost of Sales @ Ste 
1 

Mfg Variance 

Other 

1 
Product Complaint 

Task Force 

• 

Total Cost of Sales 

Gross Margin 

1990 
8,154 

130.323 
15.98 

2.302 

5,196 

7,498 
0.92 

122,825 
15.06 

98.126 
12.03 
70.390 
8.63 

(915) 
(0.11) 

167.601 
20.55 
(44.776) 
(5.49) 

1991 
33.212 

667.606 
20.10 

14,495 

7.469 

21,964 
0.66 

645,642 
19.44 

374,739 
11.28 

31.645 
0.95 

406.384 
12.24 
239,258 
7.20 

1992 
30.024 

639.978 
21.32 

13.199 

10,975 

24.174 
0.81 

615.804 
20.51 

432.613 
14.41 

31.423 
1.05 

464.036 
15.46 
151.768 
5.05 

1993 
80.620 

1.717.020 
21.30 

42.897 
15,163 
15,067 

73.127 
0.91 

1.643.893 
20,39 

984.029 
12.21 

4.421 
0,06 

196 
0.00 

76.350 
0.95 

1.084,996 
13.21 
578.897 
7.18 

1994 
57,128 

1,065.404 
18.65 

31,279 
9,711 

14,781 

55.771 
0.98 

1.009,633 
17.67 

693.891 
12.15 
(27,889) 
(0.49) 

87,194 
1.53 

753.196 
13.18 
256.437 
4.49 

1995 
35,132 

766.426 
21.82 

15,045 
15,435 
9.280 

39.760 
1.13 

728.666 
20.68 

406,639 
11.57 

(5,823) 
(0.17) 

48,097 
1.37 

448.913 
12.78 
277,753 
7,91 

1996 
25.787 

599.433 
23.25 

5,534 
19,986 
15,162 

40,682 
1.58 

558.751 
21.67 

297,592 
11.54 
23,301 
0.90 

54,425 
2.11 

375,318 
14.55 
183,433 
7.11 

1997 
27.087 

696.505 
25.71 

86,445 
10,359 
23,284 
13,062 

133,150 
4.92 
563,365 
20.80 

313,609 
11.58 
(11,344) 

(0.42) 

2.076 
0.08 
125,269 
4.62 
429.609 
15.86 
133,746 
4,94 

1998 
27,519 

507,528 
18.44 

(1.149) 
11,773 
22.179 
13.391 

46.194 
1.68 
461.334 
16.76 

394.585 
1434 
(29,604) 
(1-08) 

30,843 
1.12 
395.824 
14,38 

65.510 
2.38 

1999 
28,280 

777,700 
27.50 
240.097 

14140 
33,936 
15,837 

304.010 
10.75 
473,690 
16.75 

347.268 
12.28 

2 
0.00 

36.396 
1.29 

383,666 
13.57 
90.024 
3.18 
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CEDAR-WEST HELENA 
Butoxone 7500 Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Rebate 
Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commlssion 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

1 
Cost of Sales 

— 

Cost of Sales @ Std 

Mfg Var 

Other 
1 
1 

ance 

Product Complaint 

Task Force 

Total Cost of Sales 

Gross Margin 

1 

1990 1991 1992 1993 1994 1995 1996 
10.350 

219.938 
21.25 

1.973 
3,873 
4,614 

10,460 
1.01 

209,478 
20.24 

120.715 
11.66 
65,876 
6.36 

186.591 
18.03 
22,887 
2.21 

1997 
7,886 

120.645 
15.29 

1,240 
2,797 
2.768 
8,421 

15.216 
1.93 
105.329 
13.36 

93,448 
11.86 

4.946 
0.63 

31,623 
401 
130.017 
16.49 
(24,688) 

(3.13) 

1998 
6.980 

97.477 
13.97 

5.009 
3,517 
3.220 
7,640 

19,286 
2.76 
78,191 

11.20 

77.408 
11.09 
(18,146) 

(2.60) 

10,742 
1.54 
70.004 

10.03 
8.187 

1.17 

1999 
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CEDAR - WEST HELENA 
Butoxone Ester Analysis 

1 
I 

Saes 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Rebate 
Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

1 Sub-Total 
Per Unit 

Net Sales 
[Per Unit 

i L 
Cost of Sales 

Cost of Sales @ StC 

Mfg Variance 
1 

1 
Other 

Product Complaint 

Task Force 

Total Cost of Sales 

Gross Margin 

1990 
14,580 

308.273 
21.14 

7,050 

3.722 

10.772 
0.74 

297.501 
20.40 

161.049 
10.36 

(7,388) 
(0.51) 

143.661 
9.85 
153.840 
10.55 

1991 
8,810 

216.304 
24.65 

5.318 

309 

5.627 
0.64 

210.677 
23.91 

114.948 
13.06 

23,161 
2.63 

138,109 
15.68 
72,668 
8.24 

1992 
14.040 

230.356 
16.41 

3.403 
373 

4.505 

8.281 
0.69 

222.075 
15.82 

186.607 
13.29 

842 
0.08 

12.568 
0.90 

200.017 
14.25 
22,058 
1.67 

1993 
6,815 

101,360 
14.87 

1.025 
860 
800 

2.885 
0.39 
98.675 

14.48 

76.784 
11.27 

5.931 
0.87 

82.715 
12.14 
15.960 
2.34 

1994 1995 1996 1997 

' 

1998 1999 
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CEDAR - WEST HELENA | 
Pluck Analysis | 

Sales 
Qty Sold > 

1 
Gross Sales 

Per Unit 
Less-Rebate 
Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 1 
Per Unit 

Net Sales 
Per Unit 

1 
Cost of Sales 

Cost of Sales @ Ste 

Mfg Variance 

Other 

Product Complaint 

Task Force 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 
12.370 

537,155 
43.42 

6,054 
667 
222 

6.833 
0.55 

630.322 
42,87 

404,696 
32.72 
19,957 
1.61 

424,653 
34.33 
105.669 
8.64 

, 

1995 
58,725 

2.708.709 
46.13 

18.913 
3.419 
4.215 

26.547 
0.45 

2.682.162 
45.67 

1.703.025 
29.00 

(360.558) 
(6.14) 

1.342.467 
22.86 

1.339.696 
22.81 

1996 
95 

(885.763) 
(9.323.82) 

4.106 
16 

2.348 

6.468 
68.08 

(892.231) 
(9,391.91) 

2,058 
21.68 

(3,420) 
(36.00) 

(1,362) 
(14.34) 
(890,869) 

(9,377.57) 

1997 1998 1999 
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CEDAR - WEST HELENA | 
Tough /Vnalj 

Sales 

rsis 

Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total I 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 
Cost of Sales @ Std 

Mfg Variance 

Product Complaint 

Other 

• 

Total Cost of Sales 

Gross Margin 

1 

1990 1991 1992 1993 
39.140 

1,827.245 
46.68 

16.067 
8.682 

35.739 
3,760 

64.248 
1.64 

1,762,997 
45.04 

1.251,811 
31.98 

(337.224) 
(8.62) 

74,649.00 
1.91 

989.236 
25.27 
773,761 
19.77 

1994 
29,360 

749,668 
25.53 
37,779 

1.715 
21.198 

60.690 
2.07 

688,978 
23.47 

596,859 
20.33 
55.280 
1.88 

136,503 
4.65 

788.642 
26,86 
(99,664) 
(3.39) 

1996 
(795) 

7,492 
(9.42) 

(3,345) 
6.653 
4.234 

7,542 
(9.49) 

(50) 
0.06 

54,026 
(67.96) 

189 
(0.24) 

54,215 
(68.19) 
(54,265) 
68,26 

1996 

1,073 

1.073 

(1,073) 

(1,073) 

1997 1998 1999 
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CEDAR-WEST HELENA 
Tough/Combo Analysis ' 

Sales 
! 

Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

Cost of Sales 

' 

Cost of Sales @ Std 
1 

Mfg Variance 

Product Complaint 

Other 

Total Cost of Sales 

1 

Gross Margin 

1 

1990 1991 1992 1993 
1.823 

604.871 
331,80 

2,322 
3.958 
9.736 

16.016 
8.79 

688.856 
323.01 

483,027 
264.96 

495 
0.27 

483.522 
266.23 
105.333 
57.78 

1994 
(1.320) 

(238,755) 
180.88 

483 

675 

1.158 
(0.88) 

(239,913) 
181.75 

(249.216) 
188.80 

(249.216) 
188.80 

9.303 
(7.05) 

1995 1996 1997 1998 1999 
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CEDAR - WEST HELENA 
Acid Chloride Analysis 

Saes 
Qty Sold > 

1 
Gross Sales 

Per Unit 

Cost of Sales 
Tolling Cost 

Mfg Variance 

Total Cost of Sales 

Gross Margin 

1 ' 

1990 1991 1992 1993 
290.905 

811.136 
2.79 

243,433 
0.84 

243.433 
0.84 

567.703 
1.95 

1994 1995 
117,032 

55,265 
0.47 

167.624 
1.43 

167.624 
1.43 

(112,359) 
(0.96) 

1996 

2.367 

2,367 

(2.367) 

1997 1998 

•• 

1999 
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CEDAR - WEST HELENA 
Aclfluorfen Analysis 

Sa es 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sates 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 1995 

, 

1996 
297.913 

1.11,6,100 
3.75 

990,893 
3.33 

990,893 
3.33 
125.207 
0.42 

1997 
1.693.496 

3.469,413 
2,05 

3,109,547 
1.84 

3.109.547 
1.84 

359.866 
0.21 

1996 
1.915.887 

3.680,857 
1.92 

3,163.591 
1.65 

3,163,591 
1.65 

517.266 
0.27 

1999 
2,205,000 

4.101,300 
1.66 

3,614,837 
1.64 

3.614,837 
1.64 

486,463 
0.22 
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CEDAR-WEST HELENA 
ADPA Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Toll ng Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 

64.000 

61.520 

61,520 

2,480 

1993 
2.822.913 

559.307 
0.20 

552,928 
0.20 

552,928 
0.20 

6.379 
0.00 

1994 
2,050.823 

329,162 
0.16 

483,281 
0.24 

483.281 
0.24 

(164.099) 
(0.08) 

1995 
1.787.177 

289.500 
0.16 

364.927 
0.20 

364,927 
0.20 
(75.427) 
(0.04) 

• 

1996 1997 1998 1999 
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CEDAR r WEST HELENA 
AKZO Analysis 

Sales 
Qly Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1 1 1 

1990 1991 1992 

958 

958 

(958) 

1993 1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA 
Angus Analysis 

1 Sales 
1 
1 

Qty Sold > 
1 
1 

Gross Sales 
Per Unit 

Cost of Sales 
Toll ng Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 

572 

572 

(572) 

1993 1994 1995 1996 1997 1998 
\ 

1999 
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CEDAR-WEST HELENA 
BFG Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Toll ng Cost 

Total Cost of Sales 

Gross Margin 

• 

1990 

70.057 

66.158 

66,158 

3.899 

1991 

458,629 

269.652 

269,652 

188.877 

1992 

659.708 

619,149 

519,149 

140.559 

1993 
806.372 

618,474 
0.77 

528,689 
0.66 

628,689 
0.66 
89,786 
0.11 

1994 
4.343.341 

1.459,731 
0.34 

955,077 
0.22 

955.077 
0.22 

504,654 
0.12 

1995 
6,971,039 

2,382.777 
0.34 

1,217.098 
0.17 

1,217.098 
0.17 

1.165,679 
0.17 

1996 
4,796,344 

1,396,985 
0.29 

646,458 
0.13 

646,458 
0.13 

750.527 
0.16 

1997 
7,605,877 

2.219.872 
0.30 

1.212.941 
0.16 

1.212,941 
0.16 

1.006.931 
0.13 

1998 
9.432.881 

2.215.040 
,0.23 

1.461,034 
0.16 

1.451.034 
0.15 

764.006 
0.08 

1999 
10.500,000 

2,352.000 
0.22 

1.566.020 
0.15 

1.666.020 
0.16 
785,980 
0.07 
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CEDAR - WEST HELENA 
Butyl Chloride Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Gross f 

Total Cost of Sales 

i^argin 

1990 1991 1992 1993 1994 1995 1996 
284,420 

115,740 
0.41 

216.105 
0,76 

218.105 
0.76 

(100.365) 
(0.35) 

1997 
274.157 

110,562 
0.40 

197.041 
0.72 
197,041 
0.72 
(86,479) 
(0.32) 

1998 1999 
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CEDAR-WEST HELENA 
CO300Ana 

Saes 

lysis 

Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Toiling Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 

1,921 

1.921 

(1.921) 

1994 1995 1996 

. 

1997 1998 1999 
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CEDAR-WEST HELENA 
Cobra Analysis 

Saes 
1 
1 
1 

Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Gross Marg 

Total Cost of Sales 

n 

1990 1991 1992 1993 1994 
441,370 

630.000 
1.43 

243.050 
0.55 

243.050 
0.55 

386.950 
0.88 

1995 
428,580 

666.916 
1.32 

198.086 
0.46 
198.086 
0.46 

368,830 
0.86 

1996 1997 1998 1999 
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CEDAR - WEST HELENA 
CTBL Analysis 

Sa es 
Qty Sold > 

1 1 
Gross Sales 

Per Unit 

Cost of Sales 
Toll ng Cost, 

Total Cost of Sales 

Gross Margin 

1990 1991 
203,055 

290.500 
1.43 

130,316 
0.64 

130.316 
0.64 

160,184 
0.79 

1992 
516.125 

815.215 
1.68 

371.343 
0.72 

371.343 
0.72 

443.872 
0.86 

1993 
514.050 

516,054 
1.00 

290.315 
0.66 

290.315 
0.66 

225.739 
,0.44 

1994 
46,620 

129,478 
2.78 

52,768 
1.13 
52,768 
1.13 
76.710 
1.65 

1995 1998 1997 1998 1999 
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CEDAR-WEST HELENA 
Cypermethr 

Saes 

n Analysis 

Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 
171.309 

539.694 
3.15 

166,095 
0.97 
166,096 
0.97 

373.599 
2.18 

1994 1995 
162.810 

653,796 
4.02 

211.962 
1.30 

211.962 
1.30 

441.834 
2.71 

1996 
178,114 

764,129 
4.29 

740,866 
416 

740,866 
416 
23,263 
0.13 

1997 1998 1999 
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CEDAR - WEST HELENA 
CYMP Analysis 

. 
Sales 

Qty Sold > 

Gross Sales 
Per Unit 

1 
Cost of Sales 

Tol ing Cost 

Total Cost of Sales 

Gross Margin 
1 

1 

1990 1991 1992 1993 1994 1995 1996 1997 1998 
21.180 

261.600 
12.35 

177,362 
8.37 
177,362 
8.37 
84.238 
3.98 

1999 
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CEDAR - WEST HELENA 
D8 Analysis 

Sa es 
Qty Sold > 

. 
Gross Sales 

Per Unit 

Cost of Sales 
Tolling Cost 

Gross Marg 

Total Cost of Sales 

in 

1990 1991 1992 1993 

6,730 

8,964 

8,964 

(2.234) 

> 

1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA 
Depha Analysis 

Sales 
Qty Sold > 

Gross Sates 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 
• 

Gross Margin 

1 

1990 1991 
1.380,850 

1,536,958 
1.11 

741,263 
0,54 

741.263 
0.54 

795,695 
0.58 

1992 
4,848.210 

2.372,765 
0.49 

1993 
728,950 

287.492 
0.39 

1.560,986 
0.32 

1,560,986 
0.32 

811,779 
0.17 

404.756 
0.56 

404.766 
0.66 

(117,264) 
(0.16) 

1994 
1.334.487 

611.649 
0.38 

647.037 
0.48 
647.037 
0.48 

(135.388) 
(0.10) 

1995 
2.680.920 

1.023.035 
0.38 

1.127.666 
0.42 

1,127.666 
0.42 

(104.631) 
(0.04) 

1996 
970.100 

408.835 
0.42 

304,145 
0.31 

304.145 
0.31 
104,690 
0.11 

1997 1998 1999 
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CEDAR-WEST HELENA 
Dupont-CNT Analysis 

Saes 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1 1 1 

1990 
1,145.200 

589.904 
0.52 

425,710 
0.37 

425.710 
0.37 
164.194 
0.14 

1991 

50 

50 

(60) 

1992 1993 1994 

^ 

1995 1996 1997 1998 1999 
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CEDAR - WEST HELENA 
Dupont-MBC Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1990 
285,340 

820.044 
2.87 

836.371 
2.23 

636.371 
2.23 
183.673 
0.64 

1991 
309.650 

621.986 
1,69 

304.356 
0.98 

304.356 
0.98 

217.630 
0.70 

1992 1993 1994 1995 1996 1997 1998 
, 
1999 
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CEDAR-WEST HELEf 
Ethephon Analysis | 

Sales 
Qly Sold > 1 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unil 

Net Sales 
Per Unit 

Cost of Sales 

<JA 

Cost of Sales @ Std 

1 
Tolling Cost 

1 
Mfg Variance 

Start Up Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 1995 1996 
344.244 

1.136.744 
3.30 

424 

424 
0.00 

1.136.320 
3.30 

1.160.102 
3.37 

(4.661) 
(0.01) 

1.155,441 
3.36 
(19,121) 
(0.06) 

1997 
1,283,617 

2,505,587 
1.95 
22,446 

22,446 
0.02 

2,483,141 
1.93 

1.026,430 
0.80 

448,262 
0.35 

1,474,692 
1.15 

1.008,449 
0.79 

1998 

1,800,000 

(4,466) 

(4.465) 

1.804.465 

(5.325) 

(5,325) 

1,809,790 

1999 

1,600,000 

1.600.000 

1.600.000 
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CEDAR-WEST HELENA 
5-Nilro Analysis 

Sa es 
Qly Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

(Dost Overrun 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 1995 1996 1997 1998 
139.333 

4.119.000 
29.56 

2,097,370 
15.06 
644.268 
4.62 

2,741.638 
19.68 

1.377.362 
9.89 

1999 
135.000 

2,913.000 
21.68 

2.188.102 
16.21 

2,188.102 
16:21 
724.898 
5.37 
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CEDAR-WEST HELE 
Grace Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Start Up Cost 

Gross Marg 

NA 

Total Cost of Sales 

n 

1 

1990 
774.740 

2.614.552 
3.37 

2.445.661 
3.16 
(77.336) 
(0.10) 

2.368,325 
3.06 
246.227 
0.32 

1991 
1.999,933 

2,797,281 
1.40 

1,970.016 
0.99 
71,255 
0.04 

2.041.271 
1.02 

755.990 
0.38 

1992 
2.258.355 

4.318.167 
1.91 

1,904,093 
0.84 
213,764 
0.09 

2.117.857 
0.94 

2.200.310 
0.97 

1993 1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA 
Graphsize Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

1 
Start Up Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 
3.599.310 

1.029,066 
0.29 

736.843 
0.20 

736,843 
0.20 

292.213 
0.08 

1995 
2.725,600 

652,475 
0.24 

502,499 
0.18 

602,499 
0.16 

149.976 
0.06 

1996 
2,002.650 

1,130,870 
0.56 

983,439 
0.49 

983,439 
0.49 
147.431 
0.07 

1997 1998 1999 
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CEDAR - WEST HELENA 
ICI Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

1 
Cost of Sales 

Tolling Cost 

Start Up Cost 

Total Cost of Sales 

Gross Margin 

1990 
1.022.962 

1,199.567 
1.17 

620,153 
0.61 

620.153 
0.61 
579.414 
0.67 

1991 
601.312 

600.000 
1.00 

416.406 
0.69 

416.406 
0,69 

183.594 
0.31 

1992 1993 1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA 
MES Analysis 

Sates 

_... 
Qty Sold > 

Gross Sales 
( Per Unit 

Cost of Sales 
Tolling Cost 

Start Up Cost 

Total Cost of Sales 

Gross Margin 

1 

1990 
272,100 

258,870 
0.95 

269,105 
1.06 

289.105 
1.06 
(30.235) 
(0.11) 

1991 

1,270 

1,270 

(1,270) 

1992 1993 1994 1995 1996 1997 
• 

1998 1999 
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CEDAR - WEST HELENA 
MTPO Analysis 

Sales . 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 

. 

Tolling Cost 

Start Up Cost 

Total Cost of Sales 

Gross Margin 

1990 
148,800 

879,120 
5.91 
( 

403.003 
2.71 

403.003 
, 2.71 

476.117 
3.20 

1991 
42.930 

349,880 
8.15 

282,691 
6.58 

282.691 
6.58 
67,189 
1.57 

1992 

7,716 

7.716 

(7,716) 

1993 
46.910 

370.543 
7.90 

280.123 
5.97 

280.123 
6.97 
90,420 
1,93 

1994 
44,394 

381.782 
8.60 

321.454 
7.24 

321.454 
7.24 
60.328 
1.36 

,1995 

(427) 

(427) 

427 

1996 1997 1998 1999 
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CEDAR-WEST HELE 
Orfom Anal) 

Sales 

/sis 

Qty Sold > . 

Gross Sales 
Per Unit 

_ J _ _ _ 
Cost of Sales 

Tolling Cost 

Start Up Cost 

NA 

Total Cost of Sales 

Gross Margin 

1990 
793,070 

229,457 
0.29 

339,742 
0.43 

339.742 
0.43 

(110,285) 
(0.14) 

1991 
116.700 

67.608 
0.58 

81.982 
0.70 

81.982 
0.70 
(14,374) 
(0.12) 

1992 
1.196.907 

350,694 
0.29 

285.871 
0.24 

285.871 
0.24 
64,823 

0.05 

1993 1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELE 
Perijorate Analysis 

Sales 
Qly Sold > 

Gross Sales 

. 
Per Unit 

Cost of Sales 
Tolling Cost 

Start Up Cost 

NA 

Total Cost of Sales 

Gross Margin 
1 
1 

1990 1991 1992 
85.080 

4.000 
0.05 

32,284 
0.38 

32.284 
0.38 
(28.284) 

(0.33) 

1993 
1,371.860 

60.149 
0.04 

187,828 
0.14 

187.828 
0.14 

(127.679) 
(0.09) 

1994 
1,234.680 

46.198 
0.04 

95,311 
0.08 

96.311 
0.08 
(49.113) 
(0.04) 

1995 1996 1997 1998 1999 
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iCEDAR-WEST HELENA 
Permethrin Analysis 

Sales 
Qly Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1 1 1 

1990 1991 1992 1993 1994 1995 1996 
67,866 

227.351 
3.35 

138.966 
2.05 
138,966 
2.06 
88,385 
1.30 

1997 
189,420 

623,720 
3.29 

327.537 
1.73 

327,537 
1.73 

296.183 
1.56 

1998 1999 
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CEDAR - WEST HELENA 
Sectagon Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Toll ng Cost 

Total Cost of Sales 
• 

Gross Margin 
1 

1990 
425,794 

537.423 
1.26 

505.467 
1.19 

505.457 
1.19 
31,966 
0.08 

1991 
189,352 

246,623 
1.30 

240,907 
1.27 

240.907 
1.27 

5,716 
0.03 

1992 

16.411 

16.411 

(16.411) 

1993 

(84.535) 

(84,635) 

84,535 

1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA 
Stockhousen Analysis 

Sa es 
Qly Sold > 

Gross Sales 
Per Unit 

1 
1 

Cost of Sales 
Tolling Cost 

Gross Marg 

1 

Total Cost of Sales 

in 

1990 1991 1992 1993 

6,310 

6,310 

(6,310) 

1994 1995 1996 1997 1998 1999 
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CEDAR-WEST HELENA 
Suresize Analysis 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 

-

1992 1993 

1,354 

1,354 

(1,364) 

1994 
796,150 

578,500 
0.73 

371.913 
0.47 

371.913 
0.47 

206,587 
0.26 

1995 1996 1997 

• 

1998 1999 
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CEDAR-WEST HELENA | | 
TA Analysis 1 

Sales 
Qty Sold > 

Gross Sales 
Per Unit 

Less-Freight Out 
Less-Tms Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Nel Sales 
Per Unil 

. 
Cost of Sales 

Cost of Sales @ Std 

Tolling Cost 

Mfg Variance 

Start Up Cost 

Total Cost of Sales 

Gross Margin 

1990 

, 

1991 1992 1993 1994 
82.675 

492,806 
5.96 

2.747 

20.625 

23.272 
0.28 

469.534 
5.68 

395.714 
4.79 
26.776 
0.32 

(250,594) 
(3,03) 

171.896 
2.08 

297.638 
3.60 

1995 
293.734 

1.725.525 
5.87 
13.406 
5,600 

605 
21.977 
41,488 
0.14 

1.684.037 
5.73 

1,658,361 
5.65 

58.707 
0.20 
55.164 
0.19 

1.772.232 
6.03 
(88,195) 
(0.30) 

1996 
484.419 

2.661,028 
5,91 

9.656 
1.250 
5,997 

276,000 
291,903 
0.60 

2,669,125 
5.30 

2,303.910 
4.76 

237.963 
0.49 
55.164 
0.11 

2,597.037 
6.36 
(27.912) 
(0.06) 

1997 
603.676 

3,539,137 
5.86 
58.723 

967 
4,234 

414.437 
478.361 
0.79 

3,060.776 
5.07 

2.126,069 
3.52 

571,268 
0.95 
55.164 
0.09 

2.752.501 
4,66 

308,275 
0.51 

1998 
198.927 

1,202,431 
6.04 
10,454 
10.950 
29.281 
51.945 

102,630 
0.52 

1,099,801 
5.53 

709,289 
3,57 

(343,206) 
(1.73) 

366.083 
1.84 

733.718 
3.69 

1999 
490,000 

3.028,200 
6.18 
24,500 
24,500 
39,200 

88,200 
0.18 

2,940,000 
6.00 

1,810.216 
3.69 

1.810,216 
3.69 

1,129,784 
2.31 
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CEDAR-WEST HELENA 
Trometamo 

Saes 
Qty Sold 

Analysis 

>, 

Gross Sales | 
Per Unit 1 

Less-Freight Out 
Less-Trns Freight 
Less-Warehouse 
Less-Commission 

Sub-Total 
Per Unit 

Net Sales 
Per Unit 

. 
Cost of Sales 

- -

Cost of Sales @ Std 

Tolling Cost 

Mfg Variance 

Start Up Cost 

Total Cost of Sales 

Gross Margin 

1 

1990 1991 1992 1993 1994 1995 

22.551 

22,551 

(22,551) 

1996 
441 

4,298 
9.75 

4.298 
9.75 

6.773 
16.36 

(4.583) 
(10.39) 

2.190 
4.97 

2.108 
4.78 

1997 
3,197 

19.258 
6.02 

19.258 
6.02 

26.816 
8.39 

2,252 
0.70 

29,066 
9.09 
(9,810) 

(3.07) 

1998 

(18.844) 

(18.844) 

18,844 

1999 
35.000 

350,000 
10.00 

3,500 
3.500 
4,200 

11,200 
0.32 

338.800 
9.68 

210.000 
6.00 

210,000 
6.00 
128,800 
3.68 
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CEDAR-WEST HELENA 
TTP Analysis 

Sa es 
Qty Sold > 

Gross Sales 
Per Unit 

Cost of Sales 
Tolling Cost 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 
158.230 

28.956 
0.18 

86.856 
0.65 
86,866 
0.56 
(57.900) 
(0.37) 

1995 
484,820 

166.810 
0.34 

88.450 
0.18 
88.450 
0.18 
78.360 
0.16 

1996 , 1997 1998 1999 
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CEDAR - WEST HELE 
Un dentified Analysis 

Saes 

— 

Qty Sold > 

Gross Sales 
Per Unil 

Cost of Sales 
Tolling Cost 

NA 

Total Cost of Sales 

Gross Margin 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

2.116,000 

2,076,973 

2.076.973 

38.027 
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CEDAR-WEST HELENA 
Unit 1 Analysis 

Sales 
Gross Sales 

Cost of Sales 
Tolling Cost 
Mfg Variance 
Start Up Cost 

Total Cost of Sales 
Gross Margin | 

1990 1991 1992 1993 1994 

15.643 

16,643 
(15.643) 

1995 

131,881 

131,881 
(131,881) 

1996 
' 

615.870 

615.870 
(615.870) 

1997 

581.660 

581,660 
(581,660) 

1998 

209.589 

209,589 
(209.689) 

1999 

347.723 

347.723 
(347.723) 
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CEDAR - WEST HELENA 
Unit 4 Analysis 

Saes 
1 

i 
Gross Sales 

Cost of Sales 
Tolling Cost 
Mfg Variance 
Start Up Cost 

1 iTotal Cost of Sales 
Gross Margin 

1990 1991 1992 1993 1994 

7.610 

7.610 
(7.610) 

1995 

18.636 

18,636 
(18,636) 

1996 

630.489 

630.489 
(630,489) 

1997 

6,726 

5.725 
(5.726) 

1998 

146.806 

146,806 
(146,806) 

1999 

147,847 

147,847 
(147.847) 
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CEDAR - WEST HELENA 
Unit 5 Analysis 

Sales 
Gross Sales 

Cash Discount 
Net Sales 

1 
Cost of Sales 

Tolling Cost 
Mfg Variance 
Start Up Cost 

{Total Cost of Sales 
Gross Margin 

1990 1991 1992 1993 1994 

(65,926) 

(65.926) 
65,926 

1995 

553.481 

553,481 
(653,481) 

1996 

1.109.114 

1,109.114 
(1,109.114) 

1997 

490,079 

490,079 
(490,079) 

1998 
669.106 
26,000 

644,106 

1,086,796 

1,086,796 
(442,690) 

1999 
600,000 

600.000 

667.448 

667.448 
(67.448) 
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CEDAR-WEST HELENA 
Other Analysis 

Sales 
Gross Sales 

Cash Discount 
Net Sales 

L 1 
Cost of Sales 

Cost of Sales 
Mfg Variance 
Consent Decree 
Other 

Total Cost of Sales 
Gross Margin 

1990 
11.966 

11,966 

3.626 
3.626 
8,340 

1991 
25.175 

25.175 

5,637 
341.416 

347.053 
(321.878) 

1992 
19,327 

19.327 

456.841 

456,841 
(437,514) 

1993 

3 
399.167 

399.160 
(399.160) 

1994 
(168) 

(168) 

120.260 

120,260 
(120.428) 

1995 
87,946 

275.680 
(187,734) 

167.645 
76.624 

244.269 
(432.003) 

, 
1996 
67,797 
43,677 
24,220 

500,262 
126.252 

626,514 
(602.294) 

1997 
7.494 

137,068 
(129.674) 

(9.154) 
80.453 

71,299 
(200,873) 

1998 
(70.017) 
90.093 

(160.110) 

22,721 
147,612 

170,333 
(330,443) 

1999 

549,251 

549.251 
(549,251) 
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Neil Robbins 
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CEDAR-WEST HELENA 
CAPITAL SPENDING BY YEAR 

YEAR 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

SPENDING 

3,787,037 
4,028.416 
1,552.274 
2,396,127 
1,687,292 
2,938,321 
3,765,151 
2,976.693 
4.017.305 
5.806.780 

CUMULATIVE 

3,787.037 
7.815,453 
9,367.727 

11,763,854 
13,451,146 
16,389,467 
20,154,618 
23,131,211 
27,148,516 
32.955,296 

CUM AVG 

3,787,037 
3,907.727 
3,122,576 
2,940.964 
2,690,229 
2,731,578 
2.879,231 
2,891.401 
3,016.502 
3.295,530 

f 
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)«scnDlKin ^ V 
Graca Proiect 
Sraca Proiect Inl 
ICA-Enqinseilnii 

DCA-Leb Equipment 
DCA-EquipnienI 
DCArOttlceBuMma 
DCA-Plani Salaries & Waaes 
DCA-Sde Prep 
DCA-Stnicturel 
DCA-EqulpmenI Installation 
DCM>iplna 
DCA-lnIr S Controls 
•CA-Elac 
DCA-Paintinfl 
DCA-Concrete 
DCA-Panlinfl 
DCA-Frelahl 
DCA-EauiDment Repair 
OCArCrane Rental 
OCArWasta HaiYdhna 
DCA-Eqmpment Relocation 
DCA-Sforaoa Tanks 
DCA-I.ab Eipanslon 
DCA-Warehouae 
DCA-Caplilued Intaresl 
Propanil BW Tank 
Gen Pit Phone Sva 
Gen Pll Retr Comp 
U4ReBclorD«ih 
P Acid Storafie 
Graca Water Trac Sys 
GenPIIUUityTma 
MTPO Pll Mod 
Custom Mtq UnluPh 1 
Formulalion Lab Eoiic 
Grace Metennq Pump 
Sleam Line Inst 
Gas Chromalaflrapti 
Senchspace Env Lab 
DCA StoraflB Tank Pump 
Arnlalor 
New 4* Gas Mam 
Cauiluaa Speed Controller 
Plant Nitroaen Head 
Office sua Improvements 
BtA Storaqe StfB 
Dehpa Pd Mod 
COOIHQ Water Pump 
RBU Station Ptatform 
IBM Printer 
Scrubber Tnk/Gls Reactor 
2 New Mass FkM Maters 
DCA Wash Vessel Wal 
Plant Air Gvs 
Bnnkman Pariide Saer 
DCA mine Plphfl 
Replace Aqibetor 
Install New AoUalor 
CTBL Plant Mod 
Ut Control Room Roof 
Lime System 
Secoundery Dehydr Condensor 
R-PE108 Foundatran Reolacemenl 
t ^ Chromataqraph 
RR Spur Culvert 
Proparol Scnifaber Sva 
Lime Conveyor Sys DCA 
Repic Refriqeralor Sya 
Revamp Dollar Slowdown 
DCA V-D3I6 Repair 

CAR« 
XX-1796 

880S 
1-1798 
2-1799 
3-1799 
4-1799 
5-1799 
6-1799 
7-1799 
8-1799 
9-1799 

10-1799 
11-1799 
12-1799 
13-1799 
14-1799 
15-1799 
16-1799 
17-1799 
te-1799 
16-17B9 
20-1799 
21-1779 
22-1779 
24-1799 

9001 
9002 
9003 
0004 
9005 
B0D8 
0007 
eooa 
9009 
e io i 
9102 
9103 
9104 
otos 
9106 
9107 

1960 
197.189 

29 
372.3S4 

3,405 
542.492 
324.S9B 

(52) 
48,805 

409,088 
17.467 

339,323 
71.485 
11,920 
52,260 

138.548 
16,889 
25.684 

197,861 
31500 
19,880 

141157 
56,247 

111.112 
66.809 

141.830 
33.067 

4.214 
91.837 
31,851 
21,534 
16,252 

201.224 

0108 
8109 
9t10 
0111 
9112 
9113 
0114 
0115 
9118 
9117 
9118 
OtlE 
9120 
9121 
9122 
912! 
9124 
9125 
9201 
920: 
920: 
e20< 
920S 
9206 
0201 
6201 
0201 
021C 

1991 

238.648 
3.428 

178.545 
23,058 

33.079 
64,043 
47.874 

882,522 
785.931 

13,485 
225.026 

4.620 
53.151 

7.351 

18.047 
15.580 

24,190 
108.053 
144.095 

3,573 
572 

6.830 

63.527 

81.613 
12.320 
18.031 
17.765 
25,882 
12.645 
8,080 

1892 

2,386 

^ 1 9 6 3 

10,340 
8.200 

139 
20,614 
17.690 
17.341 

232.490 
12.105 
9.414 
5.013 

58.690 
18,600 
6.359 

10.082 

6.101 

516.065 

92111 1 

8.780 

4.763 

1994 

4.6t8 
33.655 

16,551 
17,889 

31.655 
19.711 

5 
6,69t 

33.672 
7.634 

14,236 
9,798 

12.3U 
24,710 
13.644 
34.765 
S.093 

118,424 
17,317 
31,072 

11,083 

real' 

t'69^ 1998 

1 

1997 1998 ! ' 

1 

"Total 
197,189 

26 
811.002 

6.833 
721,037 
347.656 

(52) 
81.884 

473.129 
65,141 

1,201,845 
837.418 
25,405 

277.286 
143,168 
70,040 
33,235 

167.861 
57,547 
35,440 

149.157 
56.247 

135,302 
202,862 
285.925 

33,087 
4,214 

65,410 
32.423 
30.373 
18.252 
83.527 

201.224 
83,082 
12.320 
16.03t 
17.765 
25.882 
12,845 
8,080 

10,340 
8.200 
a,ei9 

20.914 
22,483 
17,341 

237.108 
46,060 

0,414 
5.013 

58,860 
35.451 
23,048 
10,082 
31,655 
16,711 
1108 
6.861 

549,737 
7.834 

14.236 
0.768 

12.314 
24,710 
13,644 
34.785 
9,093 

129.507 
17.317 
30,181 
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Descnplnn 
TFE Ljned Pipe DCA 
Prop UnU Uporade Ph 1 
New Cho Room 
U3 Sump Repaiis 
Prop Unit Upgrade 
Rail Spur Dranaqe Imprv 
DCA Bottoms Dnimmmg 
Nitnc Aad Scrubber 
Control Rm Pressunzalion 
API Separator Repairs 
Pertiorate Prai Ph 1 
Absorotion Nitroqen Sy 
UPS Sys for DCA 
AJMChlondeSlraTk 
New Propanil Pka Facility 
DCA Scrubber Mod 
ADPA Pni Mod 
U4 Conlrol Room Upnrade 

CAR0 
9212 
9213 
9214 
9215 
9216 
9217 
9218 
8216 
6220 
9221 

1990 

6222 
9223: 
6224 
9225 
6226 
9227 
9228 
6229 

Drainaoe Improvement 62311 
Envim Drm Storaqe Cover 6231 
FMC Acid Chloride Mod 6301 
Ul Scrubber Rplcml 
Oflics Improvements 
Plant Enlrenca & Paridnq Lot 
DCA Circulation Late 
Spervisors Office 
Gradlna&PavlnfDCAUint 
Emsraency Rellel Vents Prop 
Trash Compaolor Bile 
Ul Sump 
Spare Vacum Pump 
CvpermeUmnMod 
Sodium Perborate Mod 
Propaml Vecum Pump 
U4 Sump & Trenches 
Storm Waler Trealment Sys 
U4 Tanks 
Stormwater System Ph 1 
Tank DIka Access 
Diuron Mfa Unt 3 
DCA Column Packmq 
U5 Hydroqen Meier Svs 
DCNBFtowMeter 
U4 Reactor 
Waste Water PIplnii 
U4 Plant Mod 
U4DehoaMod 
U4Graph5inMod 
NilncAcidTank-OCA 
Unit 4 Vlnnlnoa tsma Mod 
Propand Solvanl Tank ReplomI 
Chroraatoaraph Data Pkq 
OCA Tampered Wale Sys 
Peroxide Trealment Per CAO 
UV-Vlsible Spectrophotometer 
Repack Propaml Distillation 
U4 PLC Control Room 

6302 
6303 
6304 
9305 
0308 
6307 
630B 
9309 
9310 
9311 
9312 
6313 

1691 1097 
58.784 
60.048 

198.531 
7.200 

255.820 
10,258 
24.763 
8,713 

27.320 
20,623 
89.092 
8.703 
4.454 

15.697 
105,209 

6,838 
118.656 
47.723 
8.366 
6,500 

6314! 
9315. 
9316; 
6317 
9318 
8316 
9320 
8321 
8322 
6323 
6324 
6325 
6326 
6327 
832B 
6401 
6402 
6403 
6404 
9405 
9406 
6407 

1 e40s 
! 840C 

Diuron Unil 2 Mod i e41C 
li4Aailaior 
New Stormwater Transfer Sys 

8411 
9412 

DCA Sulfuric Acid Ld'q Platf 641: 
jRplcAqtorForR-5103UnUS 6414 
IRple DCA NitrtionCirc Loop 641! 
API Separator Repairs 641( 
[Condenaor Repeir Unit 4 
A&W-TTP Rl Mod 
Unit 2 Control Panel Rplcmt 
TA Plant IMod 
HPLC Pump a Flash Tester 
CX:NB Civstallzatkin / 

6417 
6418 
6416 
942( 
6421 

L W2: 

19^1 
5.B3T 

4,480 

(3,379) 

6,055 

4,869 
16.015 
(8.124) 

1694 1995 

, 
36.930, 

1,531 

277.895 
6,140 

(3.018) 
13.068 

(220) 

226.121 
62.838 
6.460 

80,565 691 
31.259 
13,068 
15.000 
20,081 
14.532 
28,999 

: 

33.400 
186,730 
107.388 
80,457 
8.106 

143,544 
6.158 

170.018 
9.224 

12.831 

1666 

i 

, 

20.224 
418 

127.002 5.268 
95.816 

1.599, 4.914 
10,647 

143,381 
49.762 

381.861 
22.874 
34.595 

' 

4.250 

78.892 
73 

135.568 
62.297 

177.760 
42.820 

1667 ! 1998 T Tolal 
' 64.301 

60:048 
201.011 

7,200 
252.441 

t0.25B 
30.618 

8,713 
32.189 
36.538 
80.668 

: 45.833 1 

232 

6.267 397 
58.682 (2.7121 
22,865, 
6.314 

12,727 
12.242 

568.652 
19.458 
11,074 
3.676 

34.688 
13.703 
6.647 

, 4:941 
134.476 
37.384 

o 
117.967 

5.286 

7.435 

14.373 

— 

6.985 
15.967 

383.104 
12.678 

113,638 
60,611 
8,146 
6,500 

226,121 
_ , 82,838 1 

"-
• 

13,958 , 
7.927 
6.464 

3,233 
1,555,870 S2L22L (207,500) 

1 

6.460 
61.288 
31.259 
13.068 
15.000 
32,612 
14.532 
26.699 
33,400 

186.730 
107.386 
60,457 
8.106 

143,544 
9,158 

190,242 
9,643 

132,268 
65.816 
6.513 

10,847 
147,611 
45.762 

440.573 
22.747 

170,163 
62.529 

177,760 
42,820 
6.894 

54,270 1 
22,885 1 

• 

' 
- ] 

_, 

6.314 
12.727 
12.242 

576.087 
19.458 
11.074 
18.052 
48.626 
21.630 
13.141 
4,941 

134.479 
37.394 

117.667 
8.519 

2.249.587 

AB0000076060/3 



)escnpl'ion 
AnilalorOnveUnkI 
AqHator Shaft U 

CAR« 
9423 
6424 

-actofen Plant Mod-Unit 1 94251 
Mcewater Booster Pump 
3oiler Replacamenl-Ph 1 
DCA Cofflpulor Sys 
^R Loadlna Slallon Ph 1 
Reactor R-ilOt-UnB 4 
Aoilator Drive R-l 103-Unilt 
Rplcml Diuron Duct Colector 
Replace Flaker Ben 
Lab HPLC 
DCA Waste Trml Tnk Vent Rplcm 
Diuron Condensor Improvemenis 
Dryer Repairs Unit 5 
ScrobberTenk-Uml4 
DCA DislfflaUon SUl Pol 

6426 
9501 
6502 
9503 
6504 
6505 
9506 
6507 
9508 

1930 13S1 1992 ^1893 

; 

9509, 
9510 
9511 
9512 
6513 

DCA Boiler 6514; 
DCA Hydroaenator 
R-4t04 Reactor Reptemt 
DCA Tank Farm Dfte 
DCA Coobna Water Tower 
DCA Refnnerallon System 
DCA Vacuum Pump Mod 
Brtne Tank Unit 4 
OCA Ulilly System Upqrade 
Tromelhamme Pkn'e Sys unit 5 
Hon Pressure Feed Pump Unit 5 
Plant Water Suppty Mod 
Flren>rooess Waler Piping Mod 
DCA Bottoms Pump Repiacm' 
Acifluoifen Mod Unit 4 
Ethephon Pll Unit 5 Mod 

0515 
8518 
6517 
0518 
6516 
9520 
6521 
9522 

"" 
.. . 

9523 
9524 
9801 
9602 
6603 
6604 
6605 

Ethephon Pll Mod 6605 
Reolaca Hiah Pressure Bt* 6608 
Propaml Flaker Repairs 
Railroad Spur Repairs 

6607 
68(18 

Plant Crane 6606 
Reactor Replacement R-2104 9610 
DCPI Bulk Storage 1 6611 
New Vacuum Pump OCNB 
DkironNtodUnil2a 
Plant Perimeter Fendna 
Propand Column Packino 
Unit 1 Siding Replacament 
Unit S Tromelm'e Product 
DCA-Vacuum Pumps 
DCA-Seaundary CivstalDzaUon 
DCA-Metanol Tank Bottoms 
QCA-Primaiy Crystataer 
DCA-DCNB Civstallzer Vent 
DCA-R8110 Load CeB Inst 
DCA^lOe Coil Repairs 
U1.4.5Refrege(Btlon 
Unit 5 R-5104 Reactor Rep 
DCA-F-6701 Filler Replacement 
DCA-F-6701 Fdler Replacement 
DCA-F-6701 Rier Replacemeni 
Diuron P-2104 Pump Replacement 
Fire Protection Svs Mod 
Unll S-LKBdd HCL Veponzer 
Unit S-PCL 
Lab Ion Chromatoorapti 
Diuron Centnfuae Improvement 
UnH SEO Scrubber 
Unit 5 Reactor Raplaoemenl R 
Lab-Gas ChromalooraDh 
Etheohon HCL Recirculation 
Isomer Separation Cenlrlf 
TA Warahousa Roof Reoair 

6812 
9613 
6614 
6615 
8616 
0617 
6616 
6616 
6820 
6821 
6822 
6623 
9624 
6825 
0826 
0828 
9628 
6628 
9701 
8702 

1664 1 1695 
7.388 

19,518 
18.344 

1698 

_ 
4.572 ' 

114.075 
114,951 
233.200 

30,669 
83.815 
7,995 

17.425 
14.003 

10,478 

6.797 

80,012 
31,185 
26,562 
5,078 
8.041 

• 

1 

8703' 
8704: 
6705; 
9706 
9707 
6706 
9709 
9711 
6712 
9713 

19.578 

3,158 

62,702 20,228 
11,437 

166.764 
177,342 
99,644 

(7,084) 
20,863 
50.062 
7.588 

23,298 
14,775 
16,260 
17.868 
44.073 
7.900 

530,188 
702.732 

1887 1998 

-

Total 
7.368 

16.518 
20,018 

114.075 
114.951 
243,678 

30.669 
93,815 

7,995 
17,425 
14.003 
6,797 
3,156 

60,012 
31,185 
25,562 
5,078 1 

685 
(1.371) 

649,808 
6.565 

410,738 
23,541 
10.461 
61,635 

195.861 

. 

1 

31,701 
61.818 

381,781 
28.397 
6,777 

7,252 
9.747 

16,004 
10.071 
12,002 
8.503 
6,866 

' 5,502 
70,211 

37,200 

(88,318) 

3,010 , 
1 

113,548) 
8,584 
8,794 
9,150 
3.330 

52,013 
114,037 
41.577 
13,680 

1,637 
197,781 
353,475 

76.286 
i 15.000 

1 

53.614 ' 
65.366 
98.258 
24.771 
81.597 
6.393 

16,519 
2.321 

8,041 
19,576 

102,928 
11,437 

198,680 
• 198,206 

149,638 
7,588 

23,298 
14.775 
16,260 
17.868 
44,073 
8,885 

526,827 
1,352,641 

8,565 
342,420 

23.541 
13.471 
61.835 

165,881 
31,701 
81,616 

388,233 
34,961 
17,571 
6,150 

10,582 
9.747 

16.004 
10.071 
12.002 
6.503 
6,666 
5.502 

70.211 
62.013 

151.237 
41.577 
13,660 

1,637 
197,781 
353,475 

76.288 
19,000 
53,814 
65.366 
98.258 
24,771 
61.597 

6,714 
16,519 
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# 
descnption " ^ ^ 
Unl 2a Replacament Load 
E-6101 UnU 6 Heat Exc 
BFG Telene Improvements 
Unit a Vessel Replacement 
Bio Pond Aenatkm-Revl 
Heal Exchanger umt 4 -
Unit 6 DCNB Column Imprv 
Waslevraler Timt Impr-Blo 
Ponds Influent Flowmeter 
T-4201 Replacemeni Ural 4 
Agitator Replacement Unit 
Main Transformer Relocati 
Diuron Diver Chuta Imprvm 
Unit 4 Replace Decanlaiio 
Unit 6 R-6I0S Replacement 
Unit 1 T-1214 Scrubber Ta 
Unit 1 Conlrol Rm& Mir C 
Unit1R-1102.V-1303.T-12 
Quality Lab Expanskxi 
Unit 4 R-4103 Replacement 
DCA Autoclave Replacemeni 
Unit 1 Telene Improvement 

Unit 4 Solvent Chanaa 
Ural 8 Catalyst Recovery 
Unit 6 DCA Expansion 
Umt 1 Vessel Addllkms 
Compressed Air On(or 
Boiler Feed Waler EoonomHer 
Unll 18,2 New Coding TowBi 
Unil 8 T-6202. NlUk: Slorage 
R&D Lab & Oflice Expansion 
Und 2 Propand Reactor 
Propanil Storage & Vent Condensor 
Ural 6 V-e302 Afldetor Replacement 
Unil5CYMPProcsssMod 
Dover Phos 

CAR* 
6714 
97t8 

1660 

9717 
6718 
6716 
9720 
9721 
6722 
9724 
9727 
9728 
6726 
6730 
0732 
9733 
9735 
6736 
8801 
9804 
9806 
9807 
6808 
9810 
3811 
6812 
6813 
6814 
6815 
6818 
68t7 
6616 
6816 
9821 
6822 
6823 
6827 

1991 

9901, 

3,787.037 4.028,416 

1962 • L Vil93 

-

: 
1 

1.552,274 2.366.127 

1994 1995 1998 

1 

1,887.292 2,938,321 

1867 
4.703 

49.943 
30.577 
97,888 
47.526 
18,167 
19.622 
18.285 
14.270 

400 
70.401 

128.930" 

28.509 

3,785,151 

110,824 
20.000 

344.400 
359.482 

2,678,593 

1698 

22,886 

5.415 
(1.013) 

1.092 
22,687 

522 
34,768 
23,849 
48,717 

63 

1 ft 
^ ^ TOlBl 

1 4.703 
46,643 
30.577 

120.757 

- • 

(37.278) 
283,410 
181.666 
660,531 
330.712 
125,662 
401.629 
36,470 

125.450 
1.150,000 

11,246 
2,761 

142,691 
68,038 
47,269 
75,578 

121.338 
57 

113.685 
83,194 

4,017,305 

47,526 
24.582 
18.609 
18.285 
15.362 
23.087 
70,623 

163,726 
23.649 

'77.226 
110.667 
20.000 

344,400 
1 322.204 

283.410 
181.866 
860,531 
330,712 
125,662 
401.926 

36.470 
125.450 

1,150.000 
11,246 
2.761 

142.991 
59.036 
47,269 
75,578 

121,336 
57 

113,585 
63,164 

... 27.146.516 

3.016,502 
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% 

t 
um> 
LUD nnovEMnis 

BtnUDBS 

n a ^ p a a txuimua 

lat^lf^xnaf f^tfif^t^ 

omoK EQUinsai 

OT 

TOTU. COST 

ULUKl 
1/1/91 

67,260.00 

602,716.55 

327.595.70 

U.6U.T75.57 

81.633.80 

3.455,573.02 

18,348,554.64 

maxima 

4,028,417.2 

4,028,417.25 

BETIBOEIIS 

• 

(FSCM )CIP 

722,188.97 

5.871.998.59 

12.179.81 

-6,606,367,37 

TCUSFES <T0> 
FN o n a t t u n s ~ OIHEB 

9,483.81 

9,483,81 

EKDIBS 
BiUUKX 

67,260.00 

802,716.55 

1.049,784.67 

19,485.774.16 

103.297.42 

877,622.90 

22,386,455.70 

cQUB a a n c u . coucusnsM 
soMUT or ruu ) ISSEIS 

fcCOHKlSID EERKimai 

M K I 31-DIK:-91 "] 

UXmvm Fwea t IteltBa 

LUU IBMWUUIIii 

BOnODSS 

n o m n s s KUIUHSR 

nuROBnnoi KUUHUB 

o m a E a a r a m r 

TOnL tCCOHOLUBD 

DEBIECUTiail 

BILURX 

1/1/90 

512,824.23 

779,846.55 

7,960,283.94 

55,766.41 

8,808,721.13 

CDBIDRTOI 

4.737.96 

58,870,47 

1,120.658.40 

15,667.19 

1,199,934.02 

REmoiaRs m o m n e u n s OISS 
asnas 
BiLUCB 

517,562.19 

338,717.02 

9.080,942.34 

71,433.60 

10,008.655.15 

V 
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f # % 
CBBK ODIICIL COnoUIIfll UJOSUM 

ooBBscfXM n n o a s s i 

Pinject 
PcoJ^ct DesczljitloD 1 

CentrifDgB Spaed Ctr 
Ofc Elte Itfirv 
DdvaPl tHod 
CooUiia Haiter piafi 
Sorattnr Tok/Bla Rea 
2 H n Nan fJm Nata 
oca OMta Vesnl Hgt 
P i n t &lr Sra 
BrliteBm l a r t l c l e S 
o a U t r l e Mplng 
Baploce tgltotar 
I iwUU tai iQlUtiir 
CIEL Plant Hod 

Sub Total 

tmtmc 

9109 
9111 
91U 
9114 
9U7 
9U8 
9119 
9120 
9131 
91ZZ 
9123 
9124 
9125 

nn 

Prior to 
1/1/91 

Itoat Heleoa 
3l-De«r-91 

Correat 
Tear 

139 
17,690 

232.490 
12,105 
58.690 
18,900 
5,359 

10,082 

6,101 

516,065 

877,623 

Ttrtia 

139 
17.690 

232,490 
12.105 
58.690 
18,900 
5,359 

10,082 

6,101 

516,065 

877,623 

PaOB—l™©!. 

Es t ln ted 
Cost To 

Co^Oete 

9,000 
4,000 

19,900 
15,310 
6,900 

15,000 
2,000 

32,000 
35,000 
3,4d0 
7,000 

149.510 

2 

Aoount of 
£{lfIFOVBd 

t n 

9.000 
21,700 

H/A 
32,000 ' 
74,000 
12,000 
20,300' 
12,000 
32,000 
35,000 
9.500 
7,000 

m 
264.500 

foxi JotBDT HBBa-Hilia U c 

CBEieiit Spandlna 
y«at Over <ODdet> 

ittdgfit. Badaet 

TCflU. C I P 877,623 8n,623 149,510 ^4,500 

AB0000076060/10 



4F Jl 4L 
CQBtBED EBUICn 

Gen P l t - «e f r l q Coap 
Raaetac-Onit 4-Oipti 

F &cdd Storage T n k 

eraoa-Watar Sia/Ixac 

ten P l t - O t U i t y Trna 
Pota Lab ^ B l p 

S t a e a U j i e I n s t 
Gaa rtamyitci^Btai 
ii....,4..|.^,» Em L ^ 

v a S t«nQe I k t a p 

C a a t a B f g UnK/Hi 1 
Graaa Aaiterliig Pnop 

Xgit ir tK 
lhM4^8MiaBl l l 

Ploot U tcogaa Heedi 
Balk Sterag Sia 
R a U S t o t l m Plotfoi 
m P r l D t e r 
DCIH^lBeKl i ig 
DU-{itb I i i a i cBn t 

DCa-«9ilpKnt 
DCt-oreBldg 
DCt- t l t Sal/Hagaa 

DCa-S lUPtep 

DCl-StniBtaral 

1 DIR 

Project 

f t ada t 

90O3 

9004 
9005 

; 9006 

1 9007 
9101 

9103 
9104 
9105 

9106 
9009 
9102 
9107 
9108 

< 9110 
9112 
9115 
9116 

1-1799 
2-1799 

3-1799 
4-1799 

5-1799 

6-1799 

7-1799 
DOl-Eqalp I n s t o U s U 8-1799 

DCl-MflBg 

m - I n t t a Ccntr la 
DCl-Uee 
DCI-^dst loB 
Dca-Oooetete 
DCa-PldBtlng 
DCl-FEadgbt 
DCi-Bq«lp Bopalz 
DU-Ckoa Baotol 
DU-NMte UandUng 

9-1799 

10-1799 
11-1799 
12-1799 
13-1799 
14-1799 
15-1799 
16-1799 
17-1799 
18-1799 

DCk-Cfil inBt Relfic 19-1799 
OCl-e t saga Tai*a 
D C A H J ^ |lfJP*"T\ril 
DOL-MMboDaa 

oa-

20-1799 
21-1799 
22-1799 
23-1799 

D C l - C ^ t a U t a d l o t 24-1799 

S a b l U t a l C c ^ a t a d 

t o t a l O P a Co^i le ted Proj 

^ Prior t o 

1/1/91 

91,837 
3 i , a s i 

16,252 

372,354 
3.405 

665,517 

324.598 

48,805 

409,086 

17,467 
339,323 

71.485 
11,920 
52,260 

138,548 
16.889 
25,884 

197.861 
39,500 
19,860 

149,157 
59,247 

113,827 
96,809 

( 
141,830 

3,455,572 

3.455,572 

Hwt Helena 
31-1lec-91 

Carreot 

Tear 

3,573 
572 

8,aS9 
0 

63,527 
12,320 
17,765 
25,882 

12,845 
8,080 

81,613 
16,031 

10,340 
8,200 

20,914 
17,341 
9,414 
5,013 

, 238,648 
3,428 

178,545 
23,058 

13,079 

64,043 

47,674 

862,522 
765,931 

13,485 
225,026 

4,620 
53,151 

7,351 
0 

18,047 
15,580 

0 
0 

21,190 
106,053 

144,095 

3,150,796 

4,028,418 

l ^ t a l 

95,410 
32.423 

8,839 
16,252 

63,527 
12,320 

17,765 
25,882 

12.845 
AAfW-aa* 

8.080 
81 ,6U 
16,031 
10,340 

8,200 
20,914 
17,341 
9,414 
5,013 

611,002 
6.833 

844.062 
347,656 

81,884 

473,129 

65,141 

1,201,845 
837,416 

25,405 
277,286 
143,168 
70.040 
33,235 

197,861 
57.547 
35,440 

149,157 
59,247 

U8.017 
202,862 

285,92i 

6,606,368 

7.483,990 

Page 2 of 2 Pax 

Eat loat id 
Cost To 

Co^aeU 

1,500 

7,000 

149,510 

taooit of 1 
Xpprnvod 

HFE 

40,000 
40,000 

23.000 " 

6S.non 
30.000 
23,000' 

24.830 
11,500 

10.000 
80,000 
15.000 

SUires-SpBce Prta 
8.000 

22.500 

m 16.500 

• 

' 

409,330 

^ , 8 3 0 

! JuBUif llieBiii'Hjiia Ofc 

C u m n t Spending 

Tear Over <Dndn> 
Bwlget Budget 

AB0000076060/11 



% CBDAR CHBMICKL OOR! 
SUMMARY or FIXED 

REVISED COST 

DATE 

PORJ^BM 

LOCATION 

I 12/31/92"! 

Iwaat Helena 

LAND 
LAND IMPROVEMENTS 
BUXLOXNOO 
MACHINERY & EQUIPMENT 
TRANSPORATION EQUIPMENT 
OFriCB SqpiPMBNT 
CIP 

TOTAL COST 

BALANCE 
1/1/92 
67,260.00 
802,716.55 

1.049.784.67 
19,485,774.16 

103,297.42 
882,375.98 

22.391,208.78 

ADDITIONS 

1,552,274.65 
1,552,274.65 

RETIREMENTS 
TRANSFER TO 
(FROM )CIP 

TRANSFER <TO> 
FM OTHBR PLANTS 

36,426.86 

1,103,505.71 

45,890.67 
-1.185,823.24 

OTHER 

^ 

ENDING 
BALANCE 
67,260.00 
839,143.41 

1.049.784.67 
20.589,279.-

149,188.09 
1,248,827.39 

23,943,483.43 

CEOAR CHEHICAL CORPORATION 
SUMMARY OF FIXED ASSETS 
ACCUMULATED DEPRECIATION 

DATE I 12/31/92"^ 

LOCATION Iweat Helena 

LAND IMPROVEMENTS 
BUXLOimS 
MACHINER^. & EQUIPMENT 
TRANSPORTATION BQUIPMENT 
OFFICE BqDIPMEMT 

TOTAfc ACCUMULATBO 
DBraBCIATION 

BALANCE 
1/1/92 

517.562,19 
338,717.02 

9,080.942.34 

71.433.60 

10,008.655.15 

CURRENT YEAR 
DEPRECIATION 

41,992.14 
50.917.08 

1,392,092.84 

10,176.98 

1,495,179.04 

RETIREMENTS 
TRANSFER <TO> 
FM OTHBR PLANTS OTHER 

BNDINO 
BALANCE 

559.554.33 
389,634.10 

10,473,035.18 

81,610.58 

11.503,834.19 

AB0000076060/12 



• § H • 
CEDAR CBBMZCW:. CORPORATION 
COMSTRUCTKm IN PROCESS 

REVISED 

Project Deecriptioh 

Propanil Scrubber Sya 
Rplc Refrig Sys 
DCA V-D316 Rapaira 
DCA V-D316 Rspaira\Sup 
TFB Lined Pipe DCA 
Prop Unit Upgrd-Ph I 
New Chg Rm 
Prop Unit Upgrd-Ph II 
Rail Spur Drainage Imprv 
DCA/Bottome Drumming 
Control Rm Preas 
API Separator 
DuPont Perborate Proj-Ph 
Abaorption Nitrogen Cener 
UPS Sya For DCA 
Allyl Chloride Stcg Tk 
Nevi Propanil Pkg Facility 
DCA Srubber Mod 
A fi W - ADPA Proj 
Unit 4 - Control Room Upg 
Drainage Iflq>rv 9 Lab 
Envirn Drm Storage Cover 

TOTAL C I P 

H 1 
1 

Project 
Number 

9207 
9209 
9211 
9211 
9212 
9213 
9214 
9216 
9217 
9218 
9220 
9221 
9222 
9223 
9224 
9225 
9226 
9227 
9228 
9229 
9230 
9231 

• m 
LOCATION 
DATE 

* " " " ' " " ' " " • 

Prior to 
1/1/92 

-

" •< 
Heat Helena 
12/31/92 

Current 
Year 

34,765 
118,424 
31,072 

56,764 
60,048 
196,531 
255,820 
10,256 
24,763 
27,320 
20,523 
89,092 
8,703 
4,454 
15,997 
105,209 
6,838 

116,656 
47,723 
9,366 
6,500 

1,248,826 

f • 
^—^^ 

• ~ " ~ ~ " " " ^ 

Total 

34,765 
118,424 
31,072 

58,764 
60,048 
196,531 
255,820 
10,258 
24,763 
27,320 
20,523 
89,092 
8,703 
4,454 
15,997 
105,209 
6,838 

116,656 
47,723 
9,366 
6,500 

1,248,826 

« • 
Page 1 

Eatimated 
Coat To 
Complete 

1,235 
15,576 

312 

5,966 

23,469 

242 
5,887 
5,680 
17,477 

38,297 
1,546 

275,681 
5,517 

11,277 
134 

408,296 

m m m ^ 
of 2 

Amount of Current 
Approved Year 

AFE Budget 

36,000 
134,000 
18,110 
12,650 
64,730 
58,300 
220,000 
248,000 
10,500 
30,650 
33,000 
36,000 
82,000 
47,000 
6,000 
10,000 
380,890 
12,355 
102,350 
59,000 
9,500 
6,500 

1,619,535 

i " 
Spending 

Over <0ndar> 
Budget 

t 
AB0000076060/13 



• * ^ " » 

CEDAR Camt^CMa OORP<HtATION 
COMPLSnD PROJECTS 

REVISED 
•' 
-

Project Description 

Custom Nfg Unit 
Centrifuge Speed Ctrl 
Ofc Site Imprv 
Dehpa Pit Mod 
Cooling Hater pump 
Scrubber Tnk/OLa Reactor 
2 New Maac Flow Meter* 
DCA Waeh Veaael Hgt 
Plant Atr Sya 
Brinkmann Particle Slser 
DCA Nitrle Piping 
Replace Agitator 
Inatall Hew Agitator 
CTBL Plant Mod 
Unit 1-contrI Rm-Roof 
Lima Syaten 
secondary Dehydr Condenao 
R-PB108 Foundation Rplc 
Gaa Chrooatagraph 
RR Spur Culvert 
Lima Conveyor DCA 
Revamp Boiler Slowdown 
onit 3 Suogp Repairs 
Nitric Aoid Scrubber 

• 1 
f 1 

1 

Project 
Number 

9009 
9109 
9111 
9113 
9114 
9117 
9118 
9119 
9120 
9121 
9122 
9123 

m. m 
UICATXOH 
DATE 

Prior to 
1/1/92 

139 
17,690 
232,490 
12,105 
58,690 
18,900 
5,359 
10,082 

6,101 
9124 . 
9125 
9201 
9202 
9203 
9204 
9205 
9206 
9208 
9210 
9215 
9219 

520,819 

• % 
West Helena 
12/31/92 

_ -, 
——spenaing—— 

Current 
Year 

2,369 
6,780 
4,793 
4,618 
33,955 

0 
16,551 
17,689 

31,655 
19,711 

5 
6.691 
33,672 
7,634 
14,236 
9,798 
12,314 
24,710 
13,944 
9,093 
17,317 
7,200 
8,713 

• • 

^ 

Total 

2,369 
6,919 
22,483 
237,108 
46,060 
58,690 
35,451 
23,046 
10,082 
31,655 
19,711 
6,106 
6.691 

554,491 
7,634 
14,236 
9,798 
12,314 
24,710 
13,944 
9,093 
17,317 
7,200 
8,713 

• 
Pagfl^ 

m 
_ 2 _ _ 

Vfa^im^*^^'* 

Coet To 
Complete 

1 • • A 1 
of 2 

Amount of Current 
Approved Year 

AFE Budget 

9,000 
21,700 
N/A 
32,000 
74,000 
12,000 
20,300 
12,000 
32,000 
35,000 
9,500 
7,000 

N/A 
7,500 
14,000 
15,000 
15,450 
24,650 
16,000 
9,735 
21,000 
7,200 
6,000 

[ " ' w 

Spending 

Over <Under: 
Budget 

Sub^Total Completed 

T o t a l CXP « Completed P r o j 

882,375 303,448 1,185,823 

882,375 1,552,275 2,434,650 

401,035 

408,296 2,020,570 

AB0000076060/14 



[CAL OORPORA^PH ^ y CBDAR CHEMICAL OORPORAT 
SUMMARY OF FIXED ASSETS 

REVISED COST 

DATE I 12/31/93"! 

LOCATION IWept Helena 

LAND 
LAND IMPROVEMENTS 
BUILDINOS 
MACHINERY S EQUIPMENT 
TRANSFORATION EQUIPMENT 
OFFICE BQOIPHENT 
CIP 

TOTAL OOST 

BALANCE 
1/1/93 
67,260.00 
839,143,41 

1,049,784.67 
20,589,279.87 

149,188.09 
1^248,827.39 
23,943,463.43 

ADDITIONS 

2,396,128.28 
2,396,128.28 

RETIREMENTS 
TRANSFER TO 
{FROM JCIP 

-

109,372.15 
220,538.91 

2,087,284.13 

-2,417,195.19 

TRANSFER <TO> 
FM OTHER PLANTS OTHBR 

ENDING 
BALANCE 

67,260.00 
948,515.56 

1,270,323.58 
22,676,564.00 

149,188.09 
1,227,760.48 
26,339,611.71 

CEDAR CHEMICAL CORPORATION 
SUMMARY OF FIXED ASSETS 
ACCUMULATED DEPRECIATION 

DATE I I2/3I/93I 

LOCATION jweat Helena 

T 

LAND IHPROVBMBMTS 
BUILDINGS 
HACHINBRV S EQUIPMENT 
TRANSPORXMTION EQUIPHENT 

TOTAI. ACCUMULATED 
DBPHBOIATION 

BALANCE 
1/1/93 

559,554.33 
389,634.10 

10,473,035.16 

81,610.58 

11,503,834.19 

CURRENT YEAR 
DEPRECIATION 

44.086.93 
55,314.18 

1,289,743.61 

4,590.60 

1,393.735.32 

RETIREMENTS 
TRANSFER <TO> 
FH OTHER PLANTS OTHER 

ENDING 
BALANCE 

603,641.26 
444.948.28 

11.762.778.79 

86,201.18 

12,897,569.51 

:g 
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cSflTcflHE^HRu^flRNPB^ JHRX^^B w^RieiMP ^ ^ " ^^pa^^^ i ^ P ^ ^ ^B jcffll̂  HJ^H^i^^f 
CONSTRul^^ IM PROCESS DATE 12/31/93 ^ ^ I V CONSTRt 

REVISED 

Project 
Project Description Number 
New Propanil Pkg Facility 9226 
Plant Entrance fi Parking 9304 
emergency Relief Vents-Pro 9308 
New Unit One Sump 9310 
Vacuum Pump-Propanil 9314 
Storm Water Treatment Sya 9316 
Stormwater System Plan Ph 9318 
Tank Dike Aooeaa 9319 
Oiuron Mfg Unit 5 9320 
DCA Column Packing 9321 
Unit 5 Hydrogen Meter Sya 9322 
DCNB Flowmeter 9323 
Unit 4 Reactor R-4104 9324 
Waate Water Piping 9325 
Unit 4 Mod Stockhausen 9326 
Unit 4 Mod Delq̂ a 9327 
Unit 4 Oraphalse Mod 9328 
Mitric Acid Tenk-DCA 9401 
Unit 4 Vinnings SMA Mod 9402 

Prior to 
1/1/93 

W A ^ e l 
12/31/93 

-Spending— 
Current 
Year 

. 160 

1,197 
60,457 
143,544 
170,018 
9,224 

127,002 
95,819 
1,599 
10,647 
143,361 
45,782 
361,681 
22,674 
34,595 

Total 

160 

1,197 

60,457 
143,544 
170,018 
9,224 

127,002 
95,819 
1,599 
10,647 
143,361 
45,782 
361,681 
22,674 
34,595 

Eatimated 
Cost To 
Complete 

5,385 
10,080 

17,656 
20,272 

776 
4,998 

16,401 

238,319 

95,405 

Amount of 
Approved 

AFE 

60,000 
161,400 
190,290 
10,000 
132,000 
110,000 
18,000 
11,000 
142,000 
49,450 
600,000 
21,450 
130,000 

94,600 

Current Spending 
Year Over <Under> 

Budget Budget 

rOTAL C I P 1,227,760 1,227,760 409,492 1,730,190 
J:̂  

AB0000076060/16 



cflni dH^pHraRpoFRffiiN ^ " nHniof^^ wi^Re lMF ^ ^ ^ ^ ^ P a t ^ ^ 2 ^ f f ^ ^ WBa Jolffiy Hjffllj^^ffif 
COMPLBT^fWTBCTS DATE 12/31/93 ^ ^ ^ ^ 

Project 
Project Description 

propanil Scrubber Sys 
Rplc Refrig Sya 
OCA V-D316 Repairs 
DCA V-D316 Repaira\Sup 
TFE Lined Pipe DCA 
Prop Unit Upgrd-Ph I 
New Chg Rm 
Prop unit Upgrd-Ph II 
Rail Spur Drainage Imprv 
DCA/Bottome Dramming 
Control Rm Presa 
API Separator 
DuPont Perborate Proj-Ph 1 
Absorption Nitrogen Oenera 
UPS Sys For OCA 
Allyl Chloride Strg Tk 
New Propanil Pkg Facility 
DCA Srubber Mod 
A s W - ADPA Proj 
Unit 4 - Control Room Upgr 
Drainage Iniprv 6 Lab 
Envirn Drm Storage Cover 
PMC Aoid Chloride Pit 
Unit one Scrubber Rplm't 
Office Impirovanents 
Plant Entrance & Parking 
DCA Circulation Line 
supervisors Ofc 
Grading fi Paving DCA Unit 
Emergency Relief Venta-Pro 
Trash Compactor Site 
New Unit One Sump 
Spare Vacuum Pump 
cypermethrin Mod-Unit 1 
sodium Perborate Hod-Unit 
Unit 4 Sump fi Trenches 
unit 4 Tanks 

Number 

9207 
9209 
9211 
9211 
9212 
9213 
9214 
9216 
9217 
9218 
9220 
9221 
9222 
9223 
9224 
922S 
9226 
9227 
9228 
9229 
9230 
9231 
9301 
9302 
9303 
9304 
9305 
9306 
9307 
9308 
9309 
9310 
9311 
9312 
9313 
9315 
9317 

< 
Prior to 
1/1/93 

34,765 
118,424 
31,072 

58,764 
60,048 
196,531 
255,620 
10,258 
24,763 
27,320 
20,523 
89,092 
8,703 
4,454 

as,997 
105,209 
6,838 

116,656 
47,723 
9,366 
6,500 

—Spending 
Current 
Year 

11,083 
(891) 

5,537 

4,480 . 
(3,379) 

6,055 
4,869 • 
16,015 
(8,124) 
36,930 
1,531 

277,895 • 
6,140 
(3,018) 
13,088 

(220) 

226,121 
62,836 
6,460-
60,435-
31,259 
13,068' 
15,000' 
20,081 
14,532-
25,802 
33,400 
166,730 
107,388 
8,106 
9,158 

> Estimated Amount of 
Cost To Approved 

Total Complete AFE 

34,765 
129,507 
30,181 

64,301 
60,048 
201,011 
252,441 
10,258 
30,818 
32,189 
36,538 
80,968 
45,633 
5,985 
15,997 
383,104 
12,978 
113,638 
60,811 
9,146 
6,500 

226,121 
62,836 
6,460 
60,435 
31,259 
13,068 
15,000 
20,081 
14,532 
25,802 
33,400 
166,730 
107,386 
8,106 
9,158 

36,000 
134,000 
18,110 
12,650 
64,730 
58,300 
220,000 
248,000 
10,500 
30,650 
33,000 
38,000 
62,000 
47,000 
6,000 
10,000 

380,890 
12,355 
102,350 
59,000 
9,500 
6,500 

260,000 
60,000 
6,500 
65.820 
26,000 
13,300 
15,000 
37,000 
14,450 
29,100 
29,434 
185,000 
108,000 
8,000 
8,000 

Curren t Spending 
Year Over <Under> 

Budget Budget 

AB0000076060/17 



^ ^ O K H S K M ^ ^ W4^^nielfflP ^ ^ ^ * ^ ^ P a ; ^ ^ ^ 3 ^ f f ^ ^ R n J c ^ Q ^ uan^^pp^^of 
DATE 12/31/93 ^ ^ ^ " ^ ^ 

REVISED 

Project Description 
Project 
Number 

< 
Prior to 
Prior to 

—Spending 
Current 
Year Total 

Sub Total Completed 

Total CIP fi coopleted Proj 

1,248,826 1,166,368 2,417,194 

1,246,826 2,396,127 3,644,953 

Estimated 
Cost To 
Complete 

409,492 

Amount of 
Approved 

AFE 

2,485,139 

4,215,329 

Current 
Year 
Budget 

Spending 
Over <Under> 

Budget 

c ^ 
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% ^ 
\ MM m 

C B D f t R C B B M ^ H c O R P O I u a i O H 

SDMHARY OF FIXED ASSETS 

RKVISEO COST 

% 

DATE 12/31/94 

LOCATION WEST HELEHA 

lUVNO 

LAND INPROVBMBNTS 

[BUILDINGS 

HACaiHBRV a EQDXPHBNT 

OFFICE B Q U i n O N T 

CIP 

TOTAL C 0 6 T 

BALANCE 

1/1 /94 

6 7 , 2 6 0 , 0 0 

9 4 8 , 5 1 5 . 5 6 

1 , 2 7 0 , 3 2 3 . 5 8 

3 2 , 6 7 6 , 5 6 4 . 0 0 

1 4 9 , 1 8 8 . 0 9 

1 , 2 2 7 , 7 6 0 . 4 8 

2 6 , 3 3 9 , 6 1 1 . 7 1 

ADDITIONS 

1 ,687 ,288 .88 

1 ,687 ,288 .88 

RETIREKBNT8 

TRAMSFBRS TO 

(FROM) C I P 

344 .279 .34 

1 ,191 ,035 .08 

( 1 , 5 3 5 , 3 1 4 . 4 2 ) 

0 .00 

TRAHSFBRS TO 

(FBM) OTHER PLTS 

I I1 1 

OTHER 

ENDIHt* 

BALANCE 

67,260,00 

1,292,794,90 

1,270,323,58 

23,867.599.08 

149,188.09 
1,379,734.94 

28,026,900.59 

CEDAR CHEHICAL CORPORATION 

SUHHARY OP FIXED ASSETS 

ACCUMULATED DEPRECIATION 

DATE 12/31/94 

LOCATIOI) HEST HBLBNA 

BALANCE 

1/1/94 ADDITIONS RETIRENENTS 

TRANSFERS TO 

(FRM) OTHER PLTS OTHBR 

ENDING 

BALANCE 

LAND IHPROVSICNXS 603,641.26 52,040.98 655,682.24 

BUILDINGS 444,948,28 58,018.92 502,967.20 

MACHIHBRY 4 EQUIPMENT 11,762,778.79 1,662,758,87 13,425,537.66 
OFFICE EOUnMMT 86,201.18 3,745,92 89,947.10 

TOTAL COST 12,897,569,51 1,776,564.69 14,674,134.20 

^ 
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• B J l M M 
CEDAR C H B f l K b CORPORATION 
CONSTRUCTIOB IN PROCESS 

REVISED 

Project Description 
Nitric Aoid Tonk-DCA 
Unit 4 Vinnings SMA Mod 
Propanil Solvent Tank Rplmt 
Chromatograph J>ata Pkg 
OCA Tempered Hate Sya 
Peroxide Treatment per CAO 
UV-Viaible Spectrophotomete 
Diuron Unit 2 Mod 
New Stormwater Trnafer Line 
DCA Sulfuric Acid Ld'g Plat 
Rplc Ag'tor For R-5103 Unit 
Rplc DCA Nitrtion Circ Loop 
API Separator Repairs 
Conds'r Rep'r R-4102 Unit 4 
A&W-TTP Plant Mod 
Unit 2 Control. Panel Replom 
TA Plant Hodiflcation 
HPLC Pump & Flash Tester 
DCNB Cryatalllsation 
Agitator Drive Unit 1 
Agitator Shift Unit 4 
Lactofen Plant Mod-Unit 1 
Firewater Booater Pump 

fl M # # 
,ge 1 of 2 Faxt 

A.M. 

Project 
Number 
9401 
9402 
9403 
9404 
9405 
9406 
9407 
9410 
9412 
9413 
9414 
9415 
9416 
9417 
9418 
9419 
9420 
9421 
9422 
9423 
9424 
9425 
9426 

LOCATION 
DATE 

Prior to 
1/1/94 

.. 

Heat Helena \ 
12/31/94 

—Spending—— 
Current 
Year 
92,297 
177,790 
42,820 
6,297 
56,982 
22,885 
6,314 

568,652 
11,074 
3,679 
34,668 
13,703 
6,647 
4,941 

134,479 
37,394 
117,967 
5,286 

19,518 
16,344 

^ 

• • • * • * M M • > — ^ 

Total 
92,297 
177,790 
42,820 
6,297 
56,982 
22,885 
6,314 

568,652 
11,074 
3,679 

34,668 
13,703 
6,647 
4,941 

134,479 
37,394 
117,967 
5,266 

19,518 
16,344 

Page 1 

Estimated 
Coat To 
Complete 

2,303 
22,210 
2,180 

557 

18,821 
13,332 
28,297 
9,853 
6,059 

2,606 

2,709 

9,000 
4,482 
5,456 

130,000 

of 2-

Amount of 
Approved 

AFB 
94,600 
200,000 
45,000 
6,460 
55,000 
26,000 
6,300 

516,000 
15,125 
22,500 
48,000 
42,000 
16,500 
11,000 
100,000 
40,000 
135,000 
7,995 

9,000 
24,000 
21,600 
130,000 

Faxt Johnny 

Current 
Year 
Budget 

HaSi^pphe Of 

Spending 
Over <Under> 

Budget 

TOTAL C I P 1,379,735 1,379,735 257,665 1,572,280 

O 
AB0000076060/20 



•klL 
ILSM.̂ pb OORPOF 

.:aAA CUiSM.̂ pt. CORPORATION 
COMPLETED PROJECTS 
EVISED 

roject Description 
lant Entrance S Parking 
mergency Relief Vents-Prop 
CW Unit One Sump 
acuum Pufflp-PrOtenil 
torm Hater TrSfVtment Sys 
cormwater System Plan Ph I 
ank Dike Access 
luron Mfg Unit 5 
CA Column Packing 
nit 5 HydrogenI Meter Sya 
CNB Flowmeter K 
nit 4 Reactor')t-4104 
aste Hater Piping 
nit 4 Plant HoS 
nit 4 Mod Dehpfi 
nit 4 Graphslee Mod 
epack Propanir Diatillatio 
-LC Unit 4 Control Room 
;eplace Agitatokr For R-4104 

Project 
Number 
9304 
9308 
9310 
9314 
9316 
9318 
9319 
9320 
9321 
9322 
9323 
9324 
9325 
9326 
9327 
9328 
9408 
9409 
9411 

LOCATION 
DATE 

« ^ « v -

Prior to 
1/1/94 

1, 
60, 
143, 
170. 
9, 

127. 
95, 
1. 

10, 
143, 
45. 
361. 
22, 
34, 
., 

160 

197 
457 
544 
018 
,224 
,002 
.819 
,599 
,647 
.361 
782 
,681 
674 
,595 

Heat Helena 
12/31/94 

^ . . i s . ^ ^ ^ . . . a I ^. ̂  

—openoxng—— 
Current 
Year 

691 
12,831 

20,224 
419 

5,266 

4,914 

4,250 

78,892 
73 

135,568 
12,727 
12,242 
19,458 

F̂ 
' 

> « p ^ 
m ^ ^ 

Total 

12, 
1. 

60. 
143. 
190, 
9, 

132, 
95, 
6, 

10, 
147, 
45, 
440, 
22. 
170, 
12, 
12, 
19, 

850 
,831 
197 
,457 
,544 
,242 
,643 
,266 
,819 
,513 
,647 
,611 
,782 
,573 
,747 
,163 
,727 
,242 
,456 

Page_ —?—. 

Eatimated 
Cost To 
Complete 

ot T 

Amount 

- n 

: of 
Approved 

AFE 

60, 
161, 
190, 
10, 
132, 
110, 
18, 
11, 

142, 
. 49, 
600, 
21, 
130, 
12, 
10, 
17, 

,000 
,400 
,290 
,000 
,000 
,000 
,000 
,000 
,000 
,450 
,000 
450 
000 
,000 
,000 
,000 

rHt JoRfflly 1 

Current 
Year 
Budget 

Kanin^^Bn^^f 

Spending 
Over <Under> 

Budget 

r-

r. 

tt-
4( 
••* 
i.a 

Sub Tota l o d ^ l e t e d 

•otal CIP & ooaiploted Pro j 

1,227,760 307,554 1,535,314 

1,227,760 1,687,289 2,915,049 

1,674,590 

257,865 3 ,246,870 

AB0000076060/21 



CEDAR CHEMICiBMpRPORATION 
SUMIWIARY OF W ^ D ASSETS 

REVISED COST 

DATE L 12/31/95 ] 
LOCATION I WESTHELENA~I 

LAND 
LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 
CIP 

TOTAL COST 

BALANCE 
1/1/95 

67,260.00 
1,292,794.90 
1,270,323.58 

23.867.599.08 
149,188.09 

1.379,734.94 
28.026.900.59 

ADDITIONS 

861.67 
2.938.321.06 
2,939,182.73 

RETIREMENTS 
TRANSFERS TO 

(FROM) CIP 

11.073.58 

1.922,129.01 
28.323.92 

(1.961,526.49) 

TRANSFERS TO 
(FRM) OTHER PLTS OTHER 

ENDING 
BALANCE 

67,260.00 
1,303,868.46 
1.270.323.58 

25,789.728.09 
178,373.68 

2,356,529.51 
30,966.083.32 

CEDAR CHEMICAL CORPORATION 
SUMMARY OF FIXED ASSETS 

ACCUMULATED DEPRECIATION 

DATE C 12/31/95 

LOCATION I WEST HELENA | 

BALANCE 
1/1/95 ADDITIONS RETIREMENTS 

TRANSFERS TO 
(FRM) OTHER PLTS OTHER 

ENDING 
BALANCE 

LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT ^ 

TOTAL COST 

655.682.24 
502,967.20 

13.425,537.66 
89.947.10 

14.674.134.20 

56.073.72 
54.909.36 

1.549.237.25 
28.998.92 

1.669,219.25 

711,755.98 
557.876.66 

14.074,774.91 
118,946.02 

16.363,353.45 

AB0000076060/22 



CEDAR CHEMICAL ^ B l R A T I O N 

CC^ISTRUCTICM n ^ K o C E S S 

P r o j e c t D e s c r i p t i o n 

DCNB C r y a t a l l l z a t i o n 

DCA Coinputor Sys 

RR Load ing S t a t i o n Pti I 

DCA Wasce Timt Tnk Vent Rplcm 

R-4104 R e a c t o r R e p l c m ' t 

DCA Tank Fanii Dike 

IX̂ A Cooling Water Tower 

DCA Refrigeration System 

DCA Veouum Pump Mod 

Brine Tank Unit 4 

DCA Utility System i;p<jrade 

Trometharolne Pkg'g Sys Unit S 

ttgh Preaaure Feed Pump Unit 5 

Plant Hatac Supply Mod 

LOCATION 

DATE 

Waat Helei 

12/31/95 

n a ^ ^ ^ 

5 W 

Pro] 

Ho 

9422 

9502 

9503 

9509 

9516 

9517 

9518 

9519 

9520 

9521 

9S22 

9523 

9524 

9601 

Complet* 

Date 

< 
Prior to 

1/1/95 

-Spending—— 

current 

Year 

1,555,870 

233,200 

30,669 

82,702 

11,437 

165,764 

177,342 

99,544 

Total 

1,555,970 

233,200 

30,669 

82,702 

11,437 

165,764 

177.342 

99,544 

Pago 1 ô f _ 

Bstlniated 

Coat To 

Complete 

294,130 

94,331 

5,800 

17,298 

1,063 

22,658 

50,456 

Fax: Jolinny Ham n^^^i a 0£c 

Amount of 

Approved 

AFE 

1,850,000 

230,000 

125,000 

5,800 

100.000 

12,500 

140,000 

200,000 

150,000 

Current 

Year 

Budget 

Spending 

Over <Under> 

Budget 

TOTAL C I P 2,356,530 2.356,530 485.734 2,813,300 

Closure Statement Received From Engineering/Pending Booking of All Coat 

AB0000076060/23 



CEDAR CHEMICAL 

COMPLETED PROJEi IJECTS 

IRATION 

Project Description 

Nitric Acid Tank-DCA 

Unit 4 Vinnlnga SMA Mod 

Propanil Solvent Tank Rplmt 

Chromatograph Data Pkg 

DCA Tempered Wate Sya 

Peroxide Treatment per CAO 

UV-Vl3lble Spectrophotometer 

Diuron Unit 2 Mod 

Hew Stormwater Trnafer Line 

DCA Sulfuric Acid Ld'g Platf 

Rplc Ag'tor For R-5103 Unit 5 

Rplc DCA Nitrtion Circ Loop 

API Separator Repairs 

Conds'r Rep'r R-4102 Unit 4 

ASW-TTP Plant Mod 

Unit 2 Control Panel Replcm't 

TA Plant Modification 

HPLC Pump 4 Flash Tester 

Agitator Drive Unit 1 

Agitator Shlfr Unit 4 

Lactofen Plant Mod-Unit 1 

Firewater Booater Pusip 

Boiler Replecement-Ph I 

Reeccor R-4101-Unlt 4 

Agitator Drive R-1103-Unit 1 

Rplcm't Diuron Duct Collector 

Replace Flaker Belt 

Lab HPLC ' 

Diuron Condensor Improvements 

Dryer Repairs Unit 5 

Scrubber Tank-Unit 4 

DCA Distillation Still Pot 

DCA Boiler 

IX:A Hydrogenator 

Pro] 

No 

9401 

9402 

9403 

9404 

9405 

9406 

9407 

9410 

9412 

9413 

9414 

9415 

9416 

9417 

9418 

9419 

9420 

9421 

9423 

9424 

9425 

9426 

9501 

9504 

9505 

9506 

9507 

9508 

9510 

9511 

9512 

9513 

9514 

9515 

LOCATION 

DATE 

Complet'n 

Date 

3/31/95 

3/31/95 

1/31/95 

2/28/95 

3/31/95 

1/31/95 

2/28/95 

3/31/95 

1/31/95 

3/31/95 

11/30/95 

3/31/95 

3/31/93 

1/31/95 

3/31/95 

3/31/95 

1/31/95 

2/28/95 

3/31/95 

1/31/95 

2/28/95 

9/30/95 

11/30/95 

11/30/95 

11/30/95 

11/30/95 

12/31/95 

9/30/95 

11/30/95 

11/30/95 

12/31/95 

11/30/95 

11/30/95 

11/30/95 

*.— 
Prior to 

1/1/95 

92,297 

m , 7 9 0 

42,820 

6,297 

56,982 

22,885 

6,314 

568,652 

11,074 

3,679 

34,668 

13,703 

6,647 

4,941 

134,479 

37,394 

117,967 

5,286 

19,518 

16,344 

Heat H e l e n a ^ B 

12/31/95 ^ ^ 

Spendlng—-——— 
Current 

Year 

232 

397 

12,7121 

7,435 

^ 
14,373 

13,958 

7,927 

6,494 

3,233 

7,366 

4,572 

114,075 

114,951 

93,815 

7,995 

17,425 

14,003 

6,797 

60.012 

31,185 

25,562 

5,078 

8,041 

19,578 

.».-—,» 

Total 

92,529 

177,790 

42,820 

6,694 

54,270 

22,885 

6,314 

576,087 

11,074 

18,051 

48,626 

21,630 

13,141 

4,941 

134,479 

37,394 

117,967 

8,520 

7,366 

19,518 

20,916 

114,075 

114,951 

93,815 

7,995 

17,425 

14,003 

6,797 

60,012 

31,185 

25,562 

5,078 

8,041 

19,578 

Pago 2 of 

Estimated 

Coat To 

Complete 

2 

Amount of 

Approved 

AFE 

94,600 

200,000 

45,000 

6,460 

55,000 

26,000 

6,300 

516,000 

15,125 

22,500 

48,000 

42,000 

16,500 

11.000 

100,000 

40,000 

135,000 

7,995 

9,000 

24,000 

21,800 

130,000 

110,000 

95,000 

9,800 

15,000 

19,000 

7,500 

61,000 

29,000 

19,000 

5,100 

8,000 

17,000 

Faxt Johnny Hann^^^bs Ofc 

Current 

Year 

Budget 

Spending 

Over <Undar> 

Budget 

Sub Total Completed 

Total CIP t Conpleted Proj 

1,379,735 581,792 1,961,526 

1,379,735 2,938,321 4,318,056 485,734 

1,967,680 

4,780,980 

AB0000076060/24 



-

LAND 
LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 
CIP 

TOTAL COST 

BALANCE 
1/1/96 
67,260.00 

1,303,868.46 
1,270,323.58 

25.789,728,09 
178,373.68 

2,356.529.51 
30,066,083.32 

CEDAR CHEMICAL C 
SUMMARY OF Fl> 

REVISED C 

DATE 

LOCATION 

ADDITIONS RETIREMENTS 

13.903.94 
3,765.152.76 
3,779.056.70 

(20.512.65) 
(5.027,043.90) 

(46,084.02) 

(5,093,640.57) 

;ORPORATION 
FD ASSETS 

:osT 

12«1/96 

WEST HELENA 

TRANSFERS TO 
(FROM) CIP 

46,136.23 

1.614.188.22 

(1,660,323.45) 
0.00 

TRANSFERS TO ENDING 
(FRM) OTHER PLTS OTHER BALANCE 

0.00 0.00 

67.260.00 
1,360,003.60 
1,240,810.83 

22,378.872.41 
146.103.60 

4,461.358.62 
29,651.409.45 

CEDAR CHEMICAL CORPORATION 
SUMMARY OF FIXED ASSETS 

ACCUMULATED DEPRECIATION 

DATE : 12/31/06 : 

LOCATION I WEST HELENA | 

LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 

TOTM. COST 

BAdJVNCE 
1/1/06 

711.755.06 
557,878.56 

14.974.774.01 
116.946.02 

16.363,353.45 

ADDITIONS 
66.566.90 
40.437.58 

2.000.075:21 
18.807.07 

2,125.076.74 

RETIREMENTS 

(20,512.65) 
(5,027,043.00) 

(46.084.02) 
(5.093.640.57) 0.00 

TRANSFERS TO 
(FRM) OTHER PLTS 

0.00 

OTHER 

0.00 

ENDING 
BALANCE 

778.322.86 
577.801.47 

11.047.806.22 
91.758.07 

13.305,689.62 

AB0000076060/25 



CEDAR CHEhaCAL CORPORATION 

CONSTRUCTION IN PROCESS 

Project Description 

DCNB Cryatalllzation 

RR Loading Station Ph I 

Plant Water Supply Mod 

Ethephon Pit Unit 5 Mod 

Replace High Pressure Boiler 

Railroad Spur Repairs 

Reactor Replacement R-2104 

DCPI Bulk Storage 

New Vacuum Pump 

Diuron Mod U2A 

DCA-Secoundary Crystalizer 

DCA-Mothanol Tank Bottoms 

DCA-Prlmary Crystalizer 

DCA-DCNB Crystalizer Vent 

DCA-6110 Load Cell Inst 

DCA-R6106 CoLl Repairs 

Units 1,4 6 3 Refregeration 

Unit 5 R-5104 Reactor Rplcmnt 

Refergeration Motor 

DCA-F6701 Filter Replcmnt 

Pro] 

No 

9422 

9503 

9601 

9605 

9606 

9608 

9610 

9611 

9612 

9613 

9619 

9620 

9621 

9622 

9623 

9624 

9625 

9626 

9627 

9628 

Complet'n 

Date 

^ 

LOCATION 

DATE 

Prior to 

1/1/96 

1,555, 

30, 

,870 

,669 

West Helena 

12/31/96 

—Spending-.—— 

Current 
Year 

901,308 

10) 

17,868 

702,732 

410,738 

1,500 

195,881 

31,701 

61,818 

381,781 

16,004 

10,071 

12,002 

8,503 

9,999 

5,502 

70,211 

37,200 

—--—> 

Total 

2,457,178 

30,669 

17,868 

702,732 

410,738 

1,500 

195,881 

31,701 

61,818 

381,781 

16,004 

10,071 

12,002 

8,503 

9,999 

5,502 

70,211 

37,200 

Page 1 of_ 

Estimated 

Cost To 

Complete 

94,331 

1,632 

527,268 

28,299 

3,182 

(37,200) 

2 

Amount of 

Approved 

AFE 

1,850,000 

125,000 

19,500 

1,230,000 

400,000 

141,000 

60,000 

65,000 

350,000 

16,000 

10,000 

12,000 

8,500 

10,000 

5,500 

Faxi Johnn; 

Current 

Year 

Budget 

y Hanna 

Spending 

Over(Under) 

Budget 

TOTAL C I P 1,586,539 2,874,819 4,461,358 617.512 4,302,500 

Closure Statements Received From Engineering/Pending Booking of All Cost 

AB0000076060/26 



CEDAR CHEMICAL CORPORATION 

CCMPIETED PROJECTS 

Project Description 

DCA Haste Trmt Tnk Vent Rplcm 

DCA Coinputor Sya 

R-4104 Reactor Replcm't 

DCA Tank Farm Dike 

DCA Cooling Water Tower 

DCA Refrigeration System 

DCA Vacuum Pump Hod 

Brine Tank Unit 4 ' 

DCA Utility System Upgrade 

Tromethamlne Pkg'g Sys (tnit 5 

Hgh Pressure Feed Pump Unit 5 

Fire/Process Water Piping Mod 

DCA Bottoms Pump Repiacm't 

Aclfluorfen Mod Unit 4 

Propanil Flaker Repairs 

Railroad Spur Repairs 

Plant Crane 

Plant Perimeter Fencing 

Propanil Column Packing 

Unit 1 Siding Rplmnt 

DCA-Vacuum Pump 

Pro] 

No 

9509 

9502 

9516 

9517 

9518 

9519 

9S20 

9521 

9522 

9523 

9524 

9602 

9603 

9604 

9607 

9608 

9609 

9614 

9615 

9616 

9618 

Complet'n 

Date 

4/30/96 

11/30/96 

4/30/96 

4/30/96 

4/30/96 

4/30/96 

11/30/96 

5/31/96 

4/30/96 

5/31/96 

4/30/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

12/31/96 

LOCATION 

DATE 

<» —— 
Prior to 

1/1/96 

233, 

82, 

11, 
165, 

177, 

99, 

i200 

,702 

,437 

,764 

,342 

,544 

west Helena 

12/31/96 

— S p e n d i n g — — 
Current 

Year 

3,156 

10,478 

20,226 

(7,0841 

20,863 

50,093 

7,588 

23,298 

14,775 

16,260 

44,073 

7,900 

530,198 

23,541 

8,961 

61,835 

28,397 

8,777 

7,252 

9,747 

"~~~~~> 

Total 

3,156 

243,678 

102,928 

11,437 

158,680 

198,206 

149,637 

7,588 

23,298 

14,775 

16,260 

44,073 

7,900 

530,198 

23,541 

8,961 

61,835 

28,397 

8,777 

7,252 

9,747 

Page 2 ot 

Estimated 

Cost To 

Complete 

: _ 2 _ 

Amount of 

Approved 

ATE 

5,800 

230,000 

100,000 

12,500 

140,000 

200,000 

150,000 

7,500 

27,000 

15,000 

17,000 

42,000 

9,000 

512,000 

23,000 

9,000 

60,000 

33,000 

18,000 

10,500 

10,000 

Fax: Jotmny Hanna-MpK^^ 

Current Spending 

Year Over <Under> 

Budget Budget 

f c 

Sub Total Coiqileced 769,990 890,334 1,660,324 1,633,300 

AB0000076060/27 



, , „ ^ 2 356,530 3,765,152 6,121,682 617,512 5,935,800 
Total CIP t Completed Proj /,JOO,OJU ^ , • 

AB0000076060/28 



CEDAR C H E M I C A L T O R P O R A T I O N 
SUMMARY OF FIXED ASSETS 

REVISED COST 

LAND 
LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 
CIP 

TOTAL COST 

B/OANCE 
1/1/07 
67.260.00 

1.350.003.69 
1.240.810.93 

22,376.872.41 
146,103.60 

4.461,358.82 
29,651,400.45 

DATE 

LOCATION 

ADDITIONS RETIREMENTS 

7,510.08 
2,076,504.20 
2.084.104.28 

(220.116.75) 
(1,854,734.46) 

(23,535,64) 

(2,098,386.85) 

12«1/07 

WEST HELENA 

TRANSFERSTO 
(FROM) CIP 

19.868.05 
16.518.53 

6.141.727.82 
39.770.05 

(6,217,885.35) 
0.00 

TRANSFERS TO .;, ENDING 
(FRM)OTHER PLTS OTHER BALANCE 

0.00 0.00 

67,260.00 
1,369.871,74 
1.046,212.71 

26.663.865.77 
160,938.99 

1,220.067.67 
30,537,216.88 

CEDAR CHEMICAL CORPORATION 
SUMM/i^RY OF FIXED ASSETS 

ACCUMULATED DEPRECIATION 

DATE 12/31/97 

LOCATION I WEST HELENA 

LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 

TOTAL COST 

BALANCE 
1/1/07 
778,322.86 
577,801.47 

11,947,808.22 
91,768.07 

13.305.680.62 

ADDITIONS 
64.764.00 
39.312.45 

2.358,368.56 
20,372.10 

2,482.805.20 

RETIREMENTS 

(220.118.75) 
(1,854.734.46) 

(23,535.64) 
(2.098.388.85) 0.00 

TRANSFERS TO 
(FRM) OTHER PLTS 

0.00 

OTHER 

0.00 

ENDING 
BALANCE 

843.076.05 
386,007.17 

12,451.438.32 
88,605.53 

13.780.107.97 

AB0000076060/29 



CEDAR CHEFUCAL CORPORATION 

CONSTRUCTION IN PROCESS 

Project Description 

Refrigeration-System Moto 

Unit 4 Pump 4102 Replacem 

Isomer Separation Centrif 

Bio Pond Aeriation 

Unit 6 Vessel Replacement 

Heat Exchanger Unit 4 

Unit 6 DCNB Column Iraprr 

IMit 6 R-6105 Agitator Rp 

Ponds Influent Flowmeter 

FMC 5-Nltro (S 3-1230) 

T-4201 Replacement Unit 4 

Agitator Replacement Unit 

Main Transformer Relocati 

Oluron Dryer Chute Imprvm 

Unit 4 Replace Decantatio 

Unit 6 R-6105 Replacement 

Unit 1 T-1214 Scrubber Ta 

Unit 1 Control Rm & Mtr C 

Unit 1 R-1102, V-1303, T-12 

»t Hel , n ^ ^ 

Proj 

No 

9627 

9710 

9712 

9715 

9718 

9720 

9721 

9723 

9724 

9725 

9726 

9727 

9728 

9729 

9730 

9731 

9732 

9733 

9734 

9735 

9736 

9801 

Complet'n 

Date 

* 
* 
. 

LOCATION 

DATE 

^ - * ~ ~ — * • * ' 

Prior to 

1/1/97 

West Helena 

12/31/97 

— S p e n d i n g — — 
Current 

Year 

6,393 

97,868 

19,167 

19,622 

14,270 

400 

70,401 

128,930 

28,509 

110,624 

20,000 

344,400 

359,482 

Total 

6,393 

97,868 

19,167 

19,622 

14,270 

400 

70,401 

128,930 

28,509 

110,624 

20,000 

344,400 

359,482 

Pago 1 of_ 

Estimated 

Cost To 

Complete 

20,000 

6,000 

27,607 

2,132 

11,833 

17,378 

27,600 

41,370 

24,000 

56,491 

12.700 

2 

Amount of 

Approved 

ATE 

20,000 

6,000 

34,000 

cancelled 

Pending 

Fending 

37,000 

Voided 

13,900 

Pending** 

28,000 

52,150 

170,300 

24,000 

85,000 

102,000 

32,700 

Pending 

Pending 

Fevx I Johnny 

Current 

Year 

Budget 

Hanl!^ 

Spending 

Over(Under) 

Budget 

TOTAL C I P 1,220,066 1,220,066 247,111 603,050 

Cloaure Statements Received From Engineering/Pending Booking of All Cost 

Note Spending Captured in S 3-1230 Request for 86,100, 

AB0000076060/30 



CEDAR CHEMICAL CORPORATION 

COMPLETED PROJECTS 

Project Description 

IX:NB Cryatalllzation 

RR Loading Station Fh I 

Plant Water Supply Mod 

DCA Bottoms Pump Replaam' 

Aclfluorfen Mod Unit 4 

Ethephon Pit Unit 5 Mod 

Ethephon Pit Mod 

Replace High Pressure Boi 

Railroad Spur Repairs 

Reactor Replacement R-2104 

DCPI Bulk Storage 

New Vacuum Pua^ DCNB 

Diuron Mod Unit 2a 

Plant Perimeter Fencing 

Propanil Column Packing 

Unit 1 Siding Replacement 

Unit 5 Trometm'e Product 

DCA-Secondary Crystallization 

DCA-Methanol Tank Bottoms 

Dcyv-Prlmary Crystallizer 

DCA-DCNB Cryatallizer Ven 

DCA-R-6610 Load Cell Inst 

DCA-R-6106 Coll Repairs 

Units 1/4 i 5 Refrigeration 

Unit 5 R-5104 Reactor Rep 

DCA-F-6701 Filter Replacement 

DCA-r-6701 Filter Replacement 

DCA-F-6701 Filter Replacement 

Diuron P-2104 Pump Replacement 

Fire Protection Sya Mod 

Unit 5-Llquid HCL Vaporizer 

Unit 5-PCL 

Lab Ion Chromatograph 

Diuron Centrifuge Improvement 

Unit 5 EO Scrubber 

Unit 5 Raaator Replacement R 

Lab-Gaa Chromatograph 

Lab-Gas Chromatograph 

Ethephon HCL Recirculation 

TA Warehouse Roof Repair 

Pro] 

No 

9422 

9503 

9601 

9603 

9604 

9605 

9605 

9606 

9608 

9610 

9611 

9612 

9613 

9614 

9615 

9616 

9617 

9619 

9620 

9621 

9622 

9623 

9624 

9625 

9626 

9628 

9628 

9628 

9701 

9702 

9703 

9704 

9705 

9706 

9707 

9708 

9709 

9709 

9711 

9713 

Complet'n 

Date 

4/30/97 

5/31/97 

2/28/97 

2/28/97 

2/28/97 

7/31/97 

10/31/97 

'5/31/97 

5/31/97 

4/30/97 

4/30/97 

4/30/97 

4/30/97 

2/28/97 

2/28/97 

7/31/97 

2/28/97 

2/28/97 

2/28/97 

2/28/97 

2/28/97 

2/28/97 

2/28/97 

2/28/97 

4/30/97 

4/30/97 

7/31/97 

10/31/97 

5/31/97 

7/31/97 

7/31/97 

5/31/97 

5/31/97 

5/31/97 

5/31/97 

5/31/97 

5/31/97 

7/31/97 

10/31/97 

10/31/97 

LOCATION 

DATE 

< — — 
Prior to 

1/1/97 

2,457,178 

30,669 

17,868 

702,732 

410,738 

1,500 

195,881 

31,701 

61,818 

381,781 

16,004 

10,071 

12,002 

8,503 

9,999 

5,502 

70,211 

37,200 

Wast Helena 

12/31/97 

— — S p e n d i n g — — -
Current 

Yaar 

(207,590) 

985 

(1,371) 

64 9,909 

8,565 

(68,3181 

3,010 

(13,548) 

6,564 

8,794 

9,150 

3,330 

52.013 

114,037 

41,577 

13,880 

1,837 

197,781 

353,475 

76,288 

15,000 

53,614 

85,366 

98,258 

21,420 

3,351 

61,997 

16,519 

-> 

Total 

2,249,588 

30,669 

17,868 

985 

(1,371) 

1,352,641 

8,565 

342,420 

4,510 

195,881 

31,701 

61,818 

368,233 

6,564 

8,794 

9,150 

3,330 

16,004 

10,071 

12,002 

8,503 

9,999 

5,302 

70', 211 

52,013 

151,237 

41,577 

13,880 

1,837 

197,781 

333,475 

76,288 

15,000 

53,614 

83,366 

98,258 

21,420 

3,351 

61,597 

16,519 

P a g B _ 2 _ 

Eatimated 

Cost To 

Complete 

. o « _ 2 _ 

An,,..,.— .- '... 
nmor lAll^ S / ^ 

Approved 

AFE 

i, 

Cloaed 

Closed 

1, 

850,000 

125,000 

19,500 

in 1996 

in 1996 

230,000 

Completed 

Closed 

Closed 

Closed 

Closed 

400,000 

in 1996 

141,000 

60,000 

65,000 

350,000 

in 1996 

in 1996 

9,000 

in 1996 

16,000 

10,000 

12,000 

8,500 

10,000 

5,500 

80,000 

35,000 

.345,000 

6,500 

200,000 

130,000 

80,000 

15,000 

85,000 

106,000 

26,000 

59,000 

16,500 

Fax: Johnny H a n n 7 % > h s O 

Current Spending 

Year. Over <Under> 

Budget Budget 

AB0000076060/31 



Unit 2a Replacement Load 

E-eiOl Unit 6 Heat Exc 

BFG Telene Improvements 

Bio Pond Aariation-Rev 1 

Wastewater Trmt Innpr-Bio 

9714 10/31/97 

9716 12/31/97 

9717 12/31/97 

9719 12/31/97 

9722 12/31/97 

"4,703 

49,943 

30,577 

47,526 

18,285 

4,703 

49,943 

30,577 

47,526 

18,285 

5,500 

62,000 

105,700 

58,300 

19,000 

Sub Total Completed 

Total CIP i Completed Proj 

4,461,356 1,756,527 6,217,885 5,766,000 

4,461,358 2,976,593 7,437,951 247,111 6,371,050 

AB0000076060/32 



M ^ F CEDAR CHEMICAL CORPORATION 
SUMMARY OF FIXED ASSETS 

REVISED COST 

DATE 12/31/08 1 
LOCATION I WEST HELENA | 

LAND 
LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY 8. EQUIPMENT 
OFFICE EQUIPMENT 
CIP 
1 TOTAL COST 

BALANCE 
1/1/08 
67.260.00 

1.360.871.74 
1,046.212.71 

26.663,865.77 
169,̂ 038.08 

1.220,067.67 
30,637,216.68 

ADDITIONS 

12.659.31 
4,017,308.07 
4,029,967.38 

RETIREMENTS 

0.00 

TRANSFERS TO 
(FROM) CIP 

655.082.56 
2.653,381.65 

(3.308.464.21) 
0.00 

TRANSFERS TO 
(FRM) OTHER PLTS 

0.00 

OTHER 

0.00 

ENDING 
BALANCE 

67.260.00 
1,369,871.74 
1,701,205.27 

20.317,247.42 
182,608.30 

1,928.011.53 
34.567.164.26 

BAU^NCE 
1/1/98 

CED/U* CHEMICAL CORPORATION 
SUMM/^Y OF FIXED ASSETS 

ACCUMULATED DEPRECIATION 

DATE I 

LOCATION I 

/yjDITIONS RETIREMENTS 

12/31/98 

WEST HELENA! 

TRANSFERS TO 
(FRM) OTHER PLTS OTHER 

ENDING 
BALANCE 

LAND IMPROVEMENTS 843.076.05 57.510.60 900,587.55 
BUILDINGS 306,997.17 56,008.99 453.006.16 
MACHINERY & EQUIPMENT 12.451.438.32 2,693,087.82 15,144.526.14 
OFFICE EQUIPMENT 88,595.53 21,261.72 100,857.25 

TOTAL COST 13.780.107.97 2,827.860.13 0.00 0.00 0.00 0.00 16.607,977.10 

AB0000076060/33 



CEOAR CHEMICAL CORPORATION 
CONSTRUCTION IN PR<X:ESS 

^ Project Desoilpllan 

Front Oflice Expansion 
OCA AutoOave Repteeemsnt 
Piping for Refrigeration 
Propanil bnprovementa Rev 1 
Unit 4 Solvent Change 
Unll 6 Catalyst Recoyaiy 
Unit 6 OCA Eiganslon 
Boiler Feed Water Eoonomlzer 
UnH 1 & 2 Nam Cooling Tovmr 
UnU 6 T-8202. Nitrlo Storage 
RaO Road Spur bnpravaments 
Unit 2 Propanil Reactor 
Prapanfl Stofage & Vent Condenser 
UnU e V-6302 Agllalor Rsptaoemenl 
UnH 1 Redundant Control System 
UnH 6 R-610e Coll Improvements 
Laboratoiy Pitntsr Installation 
Unll 6 CVMP Proossa Mod 
Waste Water Pond Improvatnant 
Conflnsd Space Retrieval System 
OavarPhoB 

PioJ 

No 

B805 

8807 

Comptefn 
Date 

LOCATION 
DATE 

Pitorlo 

1/1/98 

S810 
9811 
8812 
9813 
9816 
9817 
9818 
&S20 
9821 
9822 
9823 
9824 
982B 
9826 
8827 
9828 
9829 
9901 

West Helena 
12/31/98 

—Spending— 

Cuntgnl 

Year 

660.531 

12S.S92 
401.929 

36,470 
126,450 

2,761 
142,991 
59.036 

re,5r8 
121,338 

67 

Page 1^of__2_ 

113,685 

63,194 

Total 

6S0.S31 

126.992 
401,929 
38.470 

125,460 
2,761 

142,991 
59,036 

75,578 

121,338 
57 

113,585 

63,194 

Estimated 
Cost To 

Complete 

7,469 

14,008 
201.871 
120.430 

3,674,650 
58,739 

Amount of 
Approved 

AFE 

Canoellsd 
760,000 

Cansalted 
. 140.300 

694.000 
228,100 

3,700.000 
PendlnsMphs 
Penifing Mphs 

67,000 
230.000 P«ndlnglUtihs 
31.422 Pending Mphs 
44,662 
24^943 
60,000 

180,000 
26,000 
19,415 
60.000 
10.000 

Pending Mphs" 
2S.00O 

Pending Mphs 
Pending Mphs 
Pending Mph» 
Pending Mphs 
PandlnaMphs 
Pending Mphs 

338,806 Pending ly^hs 

Cuminl 
Year 

Budget 

Spending 
Over(Undei) 

Budget 

TOTALCIP 1,928.912 1,928,913 4,681,116 

Clo$urs StalBmenta Received From Englneeilng/Panding BooUng of All Coat 

6.602.400 

AB0000076060/34 



CEDAR CHamCAL CORPORATION 

COMPIfrED PROJECTS 

Pmieol Description 

Isomer Sepertillon Centrif 

Unit 6 Vessel Reptaoement 

Heat Exchange Unit 4 

Ponds Influent Flowmeter 

T.4201 Reptaoement Unit 4 

Agltatar Reptaoement UnU 

Main Transfarmar RelooatI 

UnH 6 R.610S Reptaeamsnl 

UnU 1 T-12114 SenibberTa 

Unit 1CantnlRm& Mir C 

UnH 6 DCNB Column Impiv 

Diuron Oiysr Chute bnpram 

UnH 4 Reptaoe •ecantaUo 

Ui*1R-1ia2,V.1303,T.12 

Quality Lab Enpansion 

UnS 4 R.4103 Replacement 

UnH 1 Telena Improvement 

UnH 1 Vessel AddHlons 

Compresssd Air Dryer 

R&D Lab & Offloe Expanston 

Proj 

No 

9712 

9718 

9720 

9724 

9727 

9728 

9729 

9733 

9735 

6736 

9721 

9730 

9732 

9801 

9804 

SSOB 

9808 

8814 

9815 

8819 

Complefn 

Date 

3/31/98 

3/31/98 

301/38 

3/31/98 

12/31/98 

3/31/98 

3/31/98 

m i m 
301/98 

301/98 

ssons 
eaaim 
entuea 
Bnaes 
1201/98 

6/30/98 

1201/B8 

1001/98 

1201/B8 

1201/98 

LOCATION 

DATE 

Prior to 

1/1/BB 

6,393 

67.868 

19,167 

14,270 

400 

70,401 

128,630 

110,624 

20,000 

344.400 

19,622 

26,509 

359.483 

1 

WealHelana 

1201/9S 

Current 

Year 

2.321 

22,889 

6,415 

1,092 

23,687 

5Z2 

34.796 

63 

(1.013) 

23.649 

48.717 

pr.27B) 

263.410 

161.896 

330.712 

1,150X100 

11,246 

47,289 

Total 

8,714 

120,767 

24,682 

15,382 

23,087 

70.923 

163.726 

110.687 

20.000 

344.400 

18.609 

23.649 

77.226 

322.204 

263,410 

161.698 

330.712 

1.150.000 

11.246 

47.269 

fl»__3__of_2_ 

Estimated 

Cost To 

Complete 

Amount of C i i m n l Spending 

Approved Year Over <Under> 

AFE Budget Budget 

34X100 

100.000 

31,000 

13,800 

28,000 

52,160 

170.300 

vnfloo 
32.700 

344.400 

Canceled 

24XX10 

86,000 

266.500 

263,600 

195,000 

615,900 

1,150.000 

17.000 

60XW0 

Sub Tota] ComplBlsd 

Total CIP & Completed Prof 

1.220.066 

1.220,068 

2X)68.3S3 

4.017.309 

3,308,459 

5.237.371 4X181,116 

3.475.360 

9X177.750 

AB0000076060/35 



iioifc CEDAR CHEMICTlrCORPORATION 
SUMMARY OF FIXED ASSETS 

REVISED COST 

DATE I 12/31/1998 I 

LOCATION I WEST HELENA | 

LAND 
LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 
CIP 

TOTAL COST 

BALANCE 
1/1/1999 

67.260.00 
1.369,871.74 
1.701,285.27 

29,317,247.42 
182.598.30 

1,928.911.53 
34.567,18426 

/ADDITIONS 

10.953.03 
6.806.778.08 
5.817.731.11 

RETIREMENTS 

0.00 

TRANSFERS TO 
(FROM) CIP 

23,180.82 
2,886.709.88 

70.726.08 
(3.080.715.78) 

0.00 

TRANSFERS TO 
(FRM) OTHER PLTS 

0.00 

OTHER 

0.00 

ENDING 
BALANCE 

67.260.00 
1.369,871.74 
1,724,485.09 

32,304,047.30 
284.277.41 

4,654,873.83 
40,384.915.37 

CEDAR CHEMICAL CORPORATION 
SUMMARY OF FIXED ASSETS 

ACCUMULATED DEPRECIATION 

DATE I 12/31/1999 

LOCATION WEST HELENA 

LAND IMPROVEMENTS 
BUILDINGS 
MACHINERY & EQUIPMENT 
OFFICE EQUIPMENT 

TOTAL COST 

BALANCE 
1/1/1899 
000.687.55 
453.006.16 

15.144,526.14 
109.867.26 

16,607,977.10 

ADDITIONS 
50.229.36 
72,458.94 

3,067,108.07 
30,668.33 

3.220.862.70 

RETIREMENTS 

0.00 0.00 

TRANSFERSTO 
(FRM) OTHER PLTS 

0.00 

OTHER 

0.00 

ENDING 
BALANCE 

9S0.8ie.81 
525.465.10 

18.211.634.21 
140,723.68 

19.828.630.80 

AB0000076060/36 
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:H^RAI CEDAR CHEinCAL CORPORATION 

CONSTRUCTION IN PROCESS 

Projeol Description 

UnH 6 Catalyst Reoavaiy 

UnH 6 DCA Expansion 

Rail Rosd Spur hnpiDvementa 

UnH 1 Redundant Control System Rev I 

UnH 0 R-610e Call bnpravamsnls 

Confined Space ftotrtevel System 

Blfne Sytiein Improvemenfa 

Naw Warehouse 

US Rotary Vacuum Diyer 

Waste Water Upgrade 

U3 Dlumn PoiMdar Flow Imprv 

USStenoIPIanl lybd 

Plant Brine Pump ImpioMments 

New Offlc»RapIaaad wU i 20O4 

Pentatnom PN Mad 

Stanol Defaottlenaek 

UB^loa SeporBllan Imprv 

PH BoBsr & bifia SIruetiiiB Imprv 

Computer Netimrlc Instollalion & Hardwais 

N2 Comprsssor Etsotrical 

Plant IdOoksr Room Expansion 

Plant OtnosAddHlon 

Prooasa Simulallon Soflwara 

PioJ ComplsTn 

No Date 

BB12 

9813 

9820 

9824 

9825 

9829 

9907 

9908 

9912 

9913 

9914 

9915 

9817 

B919 

9920 

9921 

9922 

9923 

2001 

2002 

2003 

2004 

2005 

LOCATION 

OATE 

Prior to 

1/1/1BB9 

38.470 

125.450 

West Helena ^ 

1201/99 

C J t 

Current 

Year 

147.947 

2,868.400 

60,333 

73.648 

10,727 

1.S6S 

321.774 

19.903 

6X100 

116,8» 
10.587 

476X6 
67.660 

163,714 
133,633 

19,183 

w 

Total 
184,417 

2.893.850 

60.333 
73XM8 
10,727 
1.86S 

. 
321,774 
19,903 
6X)00 

115,833 
10,687 

476.948 
67,660 

163,714 
133,633 

15.183 

P«9«_1_oL.2__ 

Estimated 
Cost To 

Complate 
45,583 

239.263 

108.452 

68,635 

112,226 
330,097 
95.000 

151 
9X)13 

78,554 
47.340 

1,286 
1.367 

93,500 
56.000 
44,817 

176X100 

40,000 

Total 

Estimated 

Cost 

230,000 

3,233,113 

60.333 

180.000 

10.727 

68.900 

434.000 

350j000 

100.000 

115.984 

19.600 

5S2.600 

115X100 

16SXXI0 

135X100 

93^500 

65X100 

60,000 

175.000 

40X100 

Antount of 

CAR 

226.100 

3.700.000 

230.000 

60.000 

180.000 

10,000 

68.600 

420.000 

434,000 

350.000 

100,000 

112,300 

19.600 

552,500 

115,000 

165,000 

135X>00 

93,500 

63,000 

60X100 

176,000 

40,000 

^ ^ 

Over (Under) S tsha 

CAR 

3,900 

(466.887) Febniary 23,1899 

(230X100) Cancelled 

333 Febniary 23.1999 

F«bruaiy23.1999 

727 Pending Mph* 

6fl( i tember20.1999 

(420,000) October 22.1999 

June 28.1999 

September 16.1909 

September 20.1999 

3.684 September 20,1999 

September 19,1996 

RpU/dv«nh2004 

November 10.1988 

Pending Mpha 

Pending Mphs 

Pending ^ p h s 

Pending t ^ s 

Pending R^lts 

Pending \MH 

Pending W H 

Pending W H 

T O T A L C I P 161.620 4.483X)63 4.654,973 1JS38.284 

a o s u r s NoUoe Recetved From EnglnearinofPondIng Booking of All Cost 

6.193.257 7,301,500 (1,108.243) 

AB0000076060/37 



IH^CALC CEDAR CHOnCAL CORPORATION 
COMPLETED PROJECTS 

Project Description 

DCA Autoclave Replacement 
PropanH Improvements Rev 1 
UnH 4 SotvenI Change 
BoRsr Feed Water economizer 
UnH 1 & 2 New Cooling Tower 
UnU 1 & 2 Naw CooHng Tovwr 
UnH 6 T.6202, NHilc Elorags 
R&O Lab & Other Oflice Expenslan 
UnH 2 PrppanO Reactor 
Propanil Sioraga 6i Vent Condenaor 
UnH 0 V.4302 AgHator Replacement 
Laiwrataiy Printer trataOatlon 
UnH 5 CYMP Praoesa Mod 
Waste Water Pond Impnrveniant 
Dover Phoe Rev I 
U2 Steam Hsodsr 
OC Mas Speolrometer 
Plant Bqutpmenl Storage SHe 
PropanH Bagging System 
U2 A-2103 AgHator Upgrade 
U2 A-2103 AgHator Upgrade 
U4 V-4302A R^laoemanl 
U3 A-2104 Replaoamairt of AgRotor Gear ( 
U6 Tofl PIReilng System 
Formulations Lab hnprovsments 

LOCATION 
DATE 

Proj Complefn 
No Data 

9807 601/89 
9810 501/99 
9811 800/1999 
9816 800^999 
9817 501/99 
9817 1201/1999 
6818 SOI/99 
9819 501/99 
9821 goo/1999 
9822 BOO/1999 
9823 601/99 
6826 eoon9g9 
6827 SOI/99 
9828 8/30/1990 
MOl 9O0tt990 
9902 1201/1099 
9903 1201/1999 
9904 900/1999 
8905 1201/1999 
9906 S01/B9 
9006 1201/1999 
9909 601/99 
9910 601ffi9 
9911 1201/1999 
9916 130I/1999 

Prior to 
1/1/1999 

680,631 
125,992 
401,029 

2.781 
142.991 

59.036 

re,67a 
121,338 

67 

113,686 

63,194 

West Helena ^ 
1201/99 

Current 
Year 

62,297 
11,971 

251,296 
48,988 
3,177 

13,490 
(3,821) 
3.666 

48,926 
64,988 
9jS18 

20.710 
11,689 
37,389 

370.299 
34,886 
70.726 
29,547 
39,610 
16.979 
6.340 

19.022 
28.202 

112.447 
19.524 

^ Page_3_of_2_ 

> Edlmated 
Cost To 

Total Comploto 

722.828 
137.883 
653.188 
61.747 

145.168 
13,490 
65,315 
3j666 

122.607 
176,326 

9.676 
30,710 

125,274 
37,389 

433,493 
34,886 
70,736 
29,647 
39.610 
15,979 
5>40 

16.933 
28.203 

113.447 
16,534 

Total 
Estimated 

Cost 

722,828 
137,963 
653,185 
81,747 

145.168 
13,490 
68.215 
3.666 

133.507 
176.336 

9,675 
30.710 

135.374 
37,388 

433/493 
34.880 
70,736 
39,547 
39,610 
15.979 
5,340 

15,933 
-38,202 
112,447 
19J624 

Amount of 
Approved 

AFE 

760,000 
140,300 
694.000 
61.500 

146,000 

67.000 

125X100 
166,000 
26X100 
25,000 

133X100 
50,000 

440.000 
33.000 
70.000 
,30X)00 
'42X100 
19.700 

32.400 
29.000 

100.000 
25.000 

^ ^ 

Over (Under) Status 
CAR 

(37.172) 
(3.337) 

(40.816) 
(9.753) Febniary 33,1999 
(2,832) Febniary 23.1^9 
13,490 Closed 501/99 
(1.765) 
3.668 Closed bi 1998 

(3.493) Febniary 23.1899 
10,326 February 23,1999 

(15,425) 
(4,390) Pending HMIS 
(7,726) Febniary 23.1999 

(12,611) PBndlt«lh^s 
(6.907) Febniary 23.1999 
1,886 April 8.1999 

726 September 16.1999 
(459 April 7,1999 

(2,380) April 6.1999 
(3.721) Match 30.1999 
5.340 aosed601/99 

(6.476) Pending Mphs 
(798) Pending Mphs 

12.447 Penifing Mphs 
(5,476) September 29,1998 

Sub Total Complated 

Total CIP & Completed PrqJ 

1.768.902 

1.936,912 

1.313.725 

5.806.778 

3,080.717 

7.738.690 1.538.284 

3.080.717 

9,273,974 

3,195,900 

10.497.400 

(115.183) 

(1.323.426) 
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CEDAR CHEMICAL CORPORATION 
CAPITAL PROJECTS IN PROCESS 

Proiect Description 
1998 Capital Projects 

Front Office Expansion 
DCA Autoclave Replacement 
Propanil Improvements-Rev 1 
UnH 4 Solvent Change 
UnK 6 Catalyst Recovery 
UnK 6 DCA Expansion 
Boiler Feed Water Economizer 
Unit 1 a 2Coolinfl Tower 
Unit 6 T-6202. Nitric Storane 
R&D Lab Renovation 
RR Spur Expansions 
Unit 2 Pioapnil Reactor 
Propanil Storage & Vent Condensor 
Untt 6 V-6302 Agitator Rplm't 
Unit 1 Redundant Control Sys Rev 1 
Unit 6 V-ei06 Coil Improvements 
LatMratorv Printer Installation 
Untt 5 CYMP Process Mod 
Waste Water Pond Improvement 
Confined Space Retrieval System 

1999 Capital Projects 
Safety Equipment Upgrades 
Change Room Expansion 
Vessel PSM Compliance 
Waste Drum Pad 
Storage Tank Vents 
Diuron Waste Water Treatment 
Reactor Replacements 
T-5401 Scrubber Tank Replacement 
Propanil/Dluron Storgae Improvements 
Packagina Upgrade 
Storage Tank Replacement 
Scale House Replacement 
Storeroom 
HPLC LlQuid Chromatograph 
Storage Tank Replacements 
Lab Eauloment Upgrades 
Condensate Return. Ul . U2. & U6 
Plant Air Header 
Unidentified 
U2 Control Room 

CAR# 

9805 
9807 
9810 
9811 
0812 
6813 
9816 
9817 
9818 
9819 
9820 
9821 
9822 
0823 
9824 
0825 
9826 
9827 
9828 
9829 

Data 
Completed 

5/31/1999 
a/31/1999 
9/30/1099 

9/30/1999 
12/31/1999 
5/31/1999 
5/31/1969 

0/30/1869 
9/30/1996 
5/31/1699 

9/30/1699 
5/31/1899 
9/30/1999 

LOCATIOhT 
DATE 

West Helena 
December 31,1999 

Spending j 

Prior to 
1/1/96 

660.531 
125.692 
401.929 

36.470 
125,450 

2.761 
142.891 
58.036 

75.578 
121,338 

57 

113.585 

Current 
Year 

V 

62.267 
11.671 

251,258 
147.947 

2.868.400 
48.686 
15.667 
-3.821 
3.666 

46.929 
54.888 
9.518 

60,333 
73.548 
20.710 
11.689 
37,389 
10,727 

Total 

722.828 
137.863 
653,185 
184,417 

2.863.850 
51.747 

158.658 
55.215 
3.666 

122.507 
176.326 

6.575 
60.333 
73.548 
20.710 

125.274 
37,386 
10,727 

Est Cost To 
Complete 

45,583 
236.263 

106.452 

Estimated 
Proiect Cost 

722.828 
137.863 
653.185 
230.000 

3.233.113 
51.747 

158.658 
55.215 
3.666 

122.507 
176.328 

8.575 
60.333 

180.000 
20.710 

125.274 
37.389 
10.727 

Approved 
CAR 

760.000 
140.300 
604.000 
226.100 

3.700.000 
61,500 

148.000 
57.000 

230,000 
125,000 
166.000 
25.000 
60.000 

180,000 
25.000 

133.000 
50,000 
10,000 

1 

Estimated 
Over (Under) 

CAR 

(37.172) 
(2.337) 

(40.815) 
3.600 

(466.887) 
(8.753) 
10.658 
(1.785) 
3.666 

(230.000) 
(2.463) 
10.326 

(15.425) 
333 

(4,260) 
(7,726) 

(12.611) 
727 

Information Only 
Cunrent Year Budget 

Year-to-
date 

Budget 

20.000 
288.000 

3.075.000 
25.000 

220.000 
105,000 
40.000 

50.000 
180.000 
25.000 

50.000 

50,000 
100.000 
100,000 
50.000 

200.000 
100.000 
500,000 
100,000 
75,000 
25.000 

150.000 
76.000 

175.000 
45,000 

175.000 
60.00C 

250.000 
eo.oa 

175.00C 
400.00C 

Total 
Cun-ent 

Year 
Budget 

20.000 
288.000 

3.075.000 
25.000 

220.000 
105.000 
40.000 

50.000 
180.000 
26.000 

50.000 

50.000 
100.000 
100.000 
50.000 

200.000 
100.000 
500.000 
100.000 
75.000 
25.000 

150,000 
75.000 

175.000 
45.000 

175.000 
50.000 

250.000 
60.000 

175.000 
400.000 
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CEDAR CHEMIOarCORPORATION 
CAPITAL PROJECTS IN PROCESS 

Project Description 
In House Fonnulation 
Dover Phos 
Dover Phos Rev 1 
U2 Steam Header 
GC Mass Pectrometer 
Plant Equipment Storage Site 
Propanil Bagging System 
U2 Ar2103 Agitator Upgrade 
Gen PU Nitrogen Blanket for Brine Tank 
New Warehouse 
U4 V-4302A Replacement 
U3 A-2104 Reactor Agttator Replacement 
US Toll Filtering Untt 
U5 Rotary Vacuum Dryer 
Waste Water Upgrade 
U3 Diuron Powder Flow Sys 
U5 Stanol Plant Mod 
Plant Brine Pump Improvements 
Fomiuiatlons Lab Imorovements 
New Office 
Petabrom Ptt Mod 
Stanol DebotUeneck 
U6-0CA Separation Impnnnt 
Pit Boiler & infill Structure Impnmit 

2000CapiyProiectB 
Computer Network Installation & Hardware 
N2 Compressor Electrical 
Plant Locker Room Exoanahm 
Plant Offloe Expansion 
Process Simulation Software 

TOTALCIP 

CAR# 

9901 
0902 
9003 
6904 
9605 
6606 
6607 
8808 
9009 
6910 
9911 
6612 
6613 
6914 
9915 
9917 
9918 
9919 
9920 

"9921 
6922 
9923' 

2001 
2002 
2003 
2004 
2005 

Date 
Completed 

0/30/1999 
12/31/1999 
1201/1999 
6/30/1696 
12/31/1696 
12/31/1669 

S/31/1999 
5/31/1999 
12/31/1999 

12/31/1999 

i 
1 

LOCATldW 
DATE 

Pest Helena 
December 31,1999 

Spending | 

Prior to 
1/1/99 

63.164 

1,928.612 

Cuirent 
Year 

370,299 
34,886 
70.726 
26,547 
36.610 
21.316 

1.865 

15,922 
28.202 

112.447 
321.774 

16.803 
5.000 

115.833 
10.587 
16.624 

476.946 
67.660 

163.714 
133.633 

15.183 

S.B0d.78( 

Total 

433.493 
34.886 
70.726 
26.647 
36.610 
21.319 

1.885 

15.922 
26.202 

112.447 
321.774 

16.603 
5.000 

115.833 
10.587 
16,524 

476,646 
67.660 

163,714 
133,633 

15,183 

7,735,662 

Est Cost To 
Complete 

68,635 

112.228 
330.067 
85.000 

151 
6.013 

75,554 
47.340 

1.286 
1,367 

63,500 
55.000 
44.817 

176.000 
40.000 

1.538.284 

Estimated 
Proiect Cost 

433,493 
34.886 
70.726 
26.547 
39.610 
21.316 
68.500 

15.922 
28.202 

112.447 
434.000 
350.000 
100,000 
115.984 
16.600 
18,524 

552.500 
115,000 
165,000 
135.000 

83.500 
55,000 
60.000 

175.000 
40.000 

e.273.97C 

Approved 
CAR 

440.000 
33,000 
70,000 
30,000 
42,000 
16.700 
68,500 

420,000 
22.400 
26.000 

100.000 
434.000 
350.000 
100,000 
112.300 

18,600 
25.000 

552,500 
115,000 
165.000 
135.000 

93.500 
55,000 
60.000 

175.000 
40.000 

10.467.400 

Estimated 
Over (Under) 

CAR 

(6.607) 
1.886 

726 
(453) 

(2.380) 
1.618 

(420.000) 
(6.478) 

(788) 
12.447 

3.684 

(5.476) 

(1.223.424) 

^ 

Information Only 
Current Year Budget 

Year-to-
date 

Budget 
1.000,000 

402.000 
75.000 
65.000 

500.000 

250.000 
200.000 

6.425.000 

lotal 
Current 

Year 
Budget 
1.000.000 

402.000 
75.000 
65.000 

• 

500.000 

250,000 
200,000 

9.425.000 

AB0000076060/40 



5S0/72 

Notes to CPB 

4 ^ ^ - ^ 

SUBJECT: du Pont Methyl-Ester Project 

Per my 5/26/72 conversation witli Newt Thayer cf du Pont's Sabine River Worlcs, 
the following should be noted: 

1. I called Newt in regard to his 5/15/72 letter wherein he suggested we 
contact him on certain technical aspects of the dehydration step in 
this process. He commented that du P nt had run 2 experiments in'an 
effort to define some of the parameters surrounding this dehydration. 
In the first e^qieriment, they added 1-^ sulfuric acid based on the 
weight of DBA and proceeded with the dehydration. Newt felt that most 
of the water had come over by the time the temperature had reached 
127*' C.; however, he felt that only approximately 1/6 of the nitric 
acid had been removed at that time. At the 127° C. temperature, they 
began to see considerable amounts of NO2 being generated due to the 
reaction of the nitric acid with the various diabasic acids. Newt 
feels that the process simply involves the removal of one carbon atom 
and the subsequent oxidation of the remaining terminal carbon atom 
so that the by-products of this reaction are simply shorter-chained 
diabasic acids. Further, he feels that any diabasic acids generated 
below succinic would probably go to carbon dioxide, thereby leaving 
the system essentially free of extraneous materials other than the 
3 diabasic acids with which we started. Apparently the formation of 
NO2 continues while the temparature is brought up to 140° C. During 
this dehydration they continue to bubble a small stream of nitrogen 
through the product and hold material at 140° C. until all of the NO2 
disappears, leaving a clear blue liquid. During this experinent, no 
exotherm was noted. 

2. They ran an additional reaction wherein the material was kept under 
50 mm. of mercury vacuum while they brought the temperature up. Again 
at 1270 C. they began to get NO2. Although they had removed more water 
at this time, Newt felt that the amount of nitric acid remaining was 
considerably higher. Subsequently, he feels this is why they got a 
rapid eotherm which took the temperature from 127 up to 148° without 
additional heat. Apparently this required only about 2 minutes, during 
which time all of the NO2 was driven off and they had a clear blue liquid 
remaining. However, he did caution us that this took place fairly vigorously. 

3. du Pont does not currently intend to try to remove the water and/or nitric 
acid from this material, and would still desire Chemform to do so. How
ever, they are of course keeping this option open and want our quotation 
for this step separate so they can evaluate the economics involved. Cur
rently, he just guessed that it is costing them Itf per pound of DBA to 
ship in the water. 

4. Regarding removal of the NO2 gas, Newt felt that a caustic scrubber 
would be required along with a certain amount of air for oxidation 
purposes. Be did not feel that a simple water scrubber would be 
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Notes to CPB 
du pont Methyl Ester 
Page 2 
5/30/72 

effective in that they produce nitric acid by oxidizing anmonia in the 
presence of air under pressure to NO which is subsequently oxidized to 
NO2 and scrubbed under pressure with water to generate nitric acid plus 
more NO. They apparently find it difficult to contain the NO, in the 
water and therefore have a problan at that point in the process. Ap
parently the NO comes out of the water, is oxidized to NO2, and becomes 
a gaseous waste product. Presumably they have worked out some method 
for recycling this. 

5. Newt suggested that we ascertain the minimum amount of sulfuric acid 
catalyst which could be used effectively since the greater the amount 
of Sulfuric acid present, the greater amount of solid waste products 
which must be discarded. However, he repeated several times that the 
presence of the sulfuric acid did enable the removal of much larger 
quantities of nitric acid, thereby lessening the N02 problem. However, 
he could not give any comment as to the corrosive effects of the sulfuric/ 
nitric acid blend with the water-acid solution. Further, he commented 
that no specific corrosion test had been made on this project, although 
they are currently handling nitric acid at many different conditions 
using 3l6 and 304 stainless steel. He did caution us to beware of pos
sible corrosion which would take place during the 120-140° C. cycles. 

6. VJe discussed the possibility of continuous dehydration of this material, 
and he was quite optimistic that we could dehydrate up to the 127° C. 
level. Beyond that, he felt that we were facing a need for actual chemical 
reaction to remove the nitric acid, and he felt that this could be done 
much better on a batch scale. Fortunately, he does not feel that any 
significant quantity of DBA is brought over during the dehydration step. 

7. Newt suggested that we review the specifications which he had given us 
concerning the finished product, particularly as relates to the methyl 
red test. He could not remember specifically what he had given us on 
this, but stated that the test should involve 0*01 cc.'s of 1% Methyl 
Red in methanol per 5 cc.'s of ester. This of course should remain 
yellow to indicate a lack of acidity. 

8. Regarding the addition of calcium hydroxide at the end of the reaction, 
he suggested that we add a sufficient amount of this material to give an 
"apparent pH"of 8-9 when a measurement is made directly upon the ester 
itself. I asked if he did not mean a water dispersion with the ester, 
and he stated that this was not tbe case. He did comment that chemists 
would probably say that it is baloney to try to measure pH on pure ester, 
but he said to just take it as a relative test, giving a meter reading 
of 8-9. . 

9. After the calcium hydroxide is added and the while the material is cooking 
at 100° C. for one hour, we should follow the evolution of ammonia as an 
off-gas. Once the ammonia stops coming over, he suggests adding an ad
ditional 10% calcium hydroxide based on the original weight of this material 
added. If this gives additional ammonia, the reaction should be continued 
until the ammonia ceases to evolve. If all of the ammonia is not removed, 
certain color impurities apparently come over in the distillation of the 
ester. 
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10. I mentioned to Newt that we had been given a general impression from 
Walter Heldt that there was significantly more activity going on within 
the du Pont organization as relates to this project than appeared to be 
existing at the time of his visit to our plant. Newt confirmed that 
there was a considerable increase in activity and stated that there was 
a good chance of there being a considerable increase in volume, but 
quickly backed up and covered himself by saying they were not ready to 
commit to this fact at this time. I considered his even acknowledging 
the possibility of expanding business as a particularly encouraging sign 
since he is frec[uently so conseirvative on this type of thing. 

11. Newt was extremely helpful and cordial and stated several times that we 
should call him if we have aoy technical difficulties whatsoever. 

CPB: a 

ARnnnninsna/a 



10/9/72 

Nutes to CPB 

SUBJECT: j ^ du Poftt Co. — W f t Thayer 6 Sewwar Hechbern flalf ilea 10/5/72 

During the subject Tlsltatlea tbe follOMiag aotes Mere takes wA are sin-
•ariced in a randon order: 

1. Thayer cooBeotcd thet the best iofomatiea ahich he had regarding the 
schedule of shipaeats after camerclal prodaetioa begias Is as followsl 

a. Dariog the first 3 oiooths they woald eensMra 10,000 lbs. per BOBth. 

b. U'oaths S4 - 89 Mould iavolve a graffaial seale-ap to a 100,000>Ui.-per-
moath level et 9 noaths. ; 

e. Heaths «10 and eil Hoald laTolve a seale-ap te a 200,000-lb.-per-Boath 
at Uontb S12. 

2. I pointed eat that it would sot appear the total eoasumptioa over this 
period aould equal the oae Milliea peeads specified ia the letter ef 
intent. Newt stumbled over this to sene extend, acting as If it was 
not understood that there m s a fins purchase requiraneat ef oae Billloa 

s peuads daring this first 12 nonths. I iadieated that this w s the ease 
and he accepted it and said that they aight have to store scae aaterial 
toward the end of the year in order to aeet the reqnireaeat. Be did 
state that after the first plant run they ean better Judge the rate^et 
which they will eeasMe naterial and will give us a wrltteu foreeaslb 
at that tiae. 

3. Regarding our respoase to their produetioa requiraa^ts, I indicated that 
we would gradually scale up both with equipaent n d persoaael as the 
needs arose. Begarding this, he asked how rapidly I M could reach the 
200.000-lb.-per-aoBtb level should it be required early ia the first 
year. I told hia that we would want approxiaately e ainiaua ef 4 ooaths' 
notice, should they eapect the reach the 200,000-lb. level prior to the 
first 6 ^ aoaths. 

4. Sigardiag tbe aenner in idiicb Cbeofora aanufactures this preduct. both 
Thayer aad Uochberg were strongly of the iapressiea that Oiaaforw was 
legally bound to divulge all of tbe technologgr sarroaadlag this produe
tioa. ik other words, he wants coaplete ecceaa te our prodBctiea facility 
aad to the process iaforBatlon involved with this prettaction. Uewever. 
after the aeetiag, I reviewed ear secrecy agreeaeat sdMi feand nothing^ 
vAieh indicates a legal raquireaeat on our |Mrt to give out such iofona-
tion. I do tblak that iu order to avoid an iasaxaeaBtable psyehelogieai 
stunbling block', we will hove to be feirly opes about what we are doing. 
Nevertheless, fine points of technique sbosld not necessarily have to be 
diiclosed. 
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S. I discussed with Newt the possibility ef uslag du Peat*e cars te haul 
the DBA solutioa i« lieu ef CbMfora having to letse such ears ea its 
own. Be stated that he could aake no coHMBta aithoat having dlseuesioas 
with their traaepertatiea departaeat and asked ae to write hia a letter 
expressiag ear iaterest ia this area. 

4. Ve discussed the pesaibility of the water beiag reaoved een^letely at 
the Sabine liver Nerks aad the product being diluted with aethanol 
prior to shipaeat to Qteafosa. Thayer feels that ibis ta a very la-
telligeat approaeh and expects that tbey will waa« to coasider it, 
should the 7 aillieu pound eoosuaptiea appeer to be takiag plaee aueh 
•sore rapidly than is curreatly expected. Boaever. he reaindod us that 
it takes dn Pont a ainiaua of 18 nonths to accoapliah a "hardware" 
iastalLatioa. 

7. Newt told us that tbe druas for shipping the eater would be new alld 
steel tight-head, top bung dnms. These woald be our staadnrd CO-S dnas. 
Be is to also funish us with the freight ciasslfieatlea te be used 
for the shipaenta* the loeetiea and amsuats for sbipneata. steaeiling 
instnctims. ate. file mggested that the freight fer these shlpaeats 
be on a collect beais unless they desire ethendse. 

8. aegardlng storage ei^Mcity ef the finished produet, I iadieated eur 
current thinking was to aaiatata about a 3-nks. eapply in iaveatory 
at the 9.000,000-lb.-per-yeer consuaptiM level. This would aaoant to 
a 20.00O-2S.O0O-gal. storage teak. Be aas not certeia whether this 
wmild be adequate er not ead said that he aauld eontact the oonsuaers 
at the other end aad detesaine their storage capacity and «nalyae the 
total. Should he feel th«t thit is insufficient storage, he wwld let 
us knew. 

9. Unless otherwise netifled. the druas should be filled te a aeight of 
SOO lbs. net. 

10. For the pilot batch, Newt will requlsltlM 26.000 lbs. of M E to be 
placed iu 52 druas. For this to aake this, tbey will supply a taak 
truck ef DBA solutiu to be delivered oa the 12th aad ea the 18th ef 
October. He ia te uottfy us us to the instructions te be given te the 
carrier prior te wteriag .te Pont's facility. 

11. Should du Poet at .teae tiae decide that this preibict aust be stored 
la a lined taak. I told Newt that they would huve te be responsible fer 
selecting the lining aaterial. 

12. tte amtioaed that there aoald be uo DBA solution evailable betaeen 
October 23 aad Nove^er 10 due te a aajor pleat shutdean at tba Sabine 
River Horks. 
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13. He asked that we cleea 3 of the stainless steel druas which they used 
to furnish test quantities of DBA solution und fill then with ester 
froB this produetioa bateb. JtMMt druas should then be retaraed to the 
Sabine Biver Horks ut his discretioa. nirther, he would like SO lbs. 
of tho anhydrous DBA cast into a fiber d m a , etc., w d forwarded to 
hia. 

14. I told hia that the ainiaua aaount ef OKE diioh ae anticipated pro
ducing would be epprosiaately .3 lbs. of UHB per pouad of DBA solution 
furnished. On the basis of a 44,00O-lb. teak truck shipaeat, this would 
equute to 26,400 Iba. fer tbe tae taak trucks. Hoaever, we should 
expect to get soaeuhet larger yields then this, ia ahich c a M we will 
drus this aaterial ia Cheafoxa's own druas and bill it to du Pent oa 
tbe next order. 

15. Theyer feels ungated to partielpete in this early produetion by visiting 
onr fecility end witnessing part of the ̂ leratlOB. Re suggested that he 
be bore seoetiae betaem the 16th end the 29rd, during which tiae we would 
be doing dehydrutioa aad esterification. He asked that «e eonfin to 
bin tbe best dates fer hin to spend a couple of days at our plant. 
Soyaour Uochberg aude certain technicel eoaaeats regarding the process 
which aay be sua,r.i9rized as follows: 

a. He feels thet uslag an oil bath or otherwise wdntaiaing u lower 
pot teaperature during distilletioa will ainiaiaa the oaouat ef 
colored aoteriel which is carried over. 

b. Be feels that the process ultiaotely produces certain qaaatities 
of diaethyl sulfate, triaethylaaine. aod tetraaethyl asnouiua sul-
fute. Be stated thet heating the product in the presence of the 
calcluB hydroxide drives off the triaethylaaine aad slowly decea-
poses the totrwetkrl aanoaiua sulfate into triaethylaaine. Be 
feels this eaa be accelerated by blowing elr through the product. 

c. Tbe origin#) of the tetrabutyl aaaonlua hydroxide base test resulted 
from their evuluntions of this aaterial is tronsesterification pro
cesses using a base catalyst. Apparently certain of these iaparitiea 
when carried over eause severe charring snd darkening daring trens-
esterlficatioa. Therefore, he felt that the use of the TBAB to in
dicate the yallow color would positively define whether or not seek 
darkmiag muld occur during traesestorificatlou. Be did aibiit that, 
this test would be iaterferred with by tbe presence of aothenol or 
water ia tbe ester itself. 

d. Begarding thetffect of the yellow color on solvent ai^lleations, 
Rochberg did oot really believe it aes a signifieaat factor, despite 
his desire to have a aaxinuB allowable color of 2 Gardner on the 
TUAU teat. Bowever, he is awaiting the results of the durability 
studies te better define this situation. Because of our popsible 
coneem over being eble to consistently neet the 2 Clardaer specifica
tion, as well as the probability tbat this test is insignificant 
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for the solves^ eppiicatioa, I suggested thet we review the area 
once tbe Airability tests were oei^lete end try to establish a 
neaaiagful ^p«eifi«ation for this applieatlea. Shauld at a later 
date du Pout develop a reasoni^le busiaess fer troasesterincatien 
proeesses, etc., they wMld be welooae to approaeh us e« trying te 
reduce the speciflcatioa and we aeutd relete to th«t whether or aat 
MO could do It oud if there weald be an incraaee in cost. Thayer 
was very naeh concerned about the eppeiiaat eobjaetivity aad soao-
Mhat iaiignificanee of the TBMI test, aad sane effort sbould be 
Bade to veeoBoilo this point of difference fairly soon. 

e. Bochberg feels that there are amorous buses which aay be equally 
effective in this process, such as poiaaslua carbonate, soda asfa. 
etc. 

f. Hoehberg cautlenad us to be careful tiieat addiug nethuaol before 
ell of the nitric aoid is reaoved so that we do aot aake nitrated 
nethyl eenpounds which he felt would be faaaardeus as heart atinaJbaats, 
etc. 

16. Both Thayer aud Mehborg felt that if any of the three earbea chains was 
to be eliaiaated, they would prefer to lose the adipic eeid and naintaln 
88 aach glutaric eeid as possible. It is their feeling thet tbe glutarate 
is tbe aost beaefieiel of all of tho conq^eaeuts. 

17. Hith regard to the possibility of Cheafora's aartetlag these aatarials 
or derlvetivee thereof, Thayer is Bmeb acre positive in this dlrectloa 
than was Jerry Qniecke during our visit to Hilalngton. Therefore, he 
asked that we approach hia oa any outside sales o^ortuaities i^icb we 
night eoae soross. Be aade ao proaises, etc.. but did stato thet he 
would try to give any proposition a fair evaluatioa. 

IB. Hith the emeptiott of Thayer's apparent eoacem over the speoi float ions, 
the rest of thr neetlag was oxtreaely cordial end all aatters seuaed 
to have been bundled properly aad fiaelised. 

ATTOiTION: BJH. JEB Oad CDY: 

If after reviewing the above you find that I havo left eat eay iufoiaetion 
which is pertinent to this topic und should be recorded, please so note 
aad pass along to ae your eosnents so tbat I aay attach then te ay oopy 
of the aeao. 

CPBia 
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ffl\ VERTAC CHEIVIICAL. CORPORATIOIM 
^ » y 24th Floor • 5100 Poplar • Memphis, T N 38137 • 901-757-6851 TEUEX 53927 

Vi^ June 10, 1981 

Mr. Robert: J. DeStefano 
Senior Purchasing Agent 
Contracting Section 
Chemicals, Contracting & Packagiung 
Energy and Materials Department 
E. I. du Pont de Nemours & Company 
Wilmington,. Delaware 19898 

Dear Bob: 

Per your request, I am confirming Vertac's- current proposal for the 
memufacture of Hydan L at tlie annual production levels shown below: 

7.5MM Ibŝ -*-̂  10-15MM Ibs^^^ 

1981 1982 1981 1982 

Monthly Facilities Charge $105,000 $114,000 $105,000 $114,000 

Production Fee $0.185/lb $0.20/lb $0.165/lb[5J $0.179/lbjjj 
$0.095/lb^*^^$0.103/lb^*' 

Investment Credit^^^ $0.0125/lb $0.0125/lb $0.0125/lb $0.0125/lb 

^ 'Estimated Plant Modification Costs = $720,000 (one centrifuge) 
(2) 
* 'Estimated Plant Modification Costs = $855,000 (two centrifuges) 

Plant modification costs are to be paid by DuPont as 
incurred. Upon completion, Vertac will reimburse DuPont 
for one-third of the plant modification cost, less 
$70,000. Upon termination of the Agreement, Vertac will 
take title to all new equipment other than the centrifuges(s) 
supplied by DuPont. 

(3) 

(4) 

(5) 

First lOMM lbs of Hydan produced per year. 

Excess of lOMM lbs of Hydan produced per year. 

Vertac will allow DuPont a credit of $0.0125/lb of product 
produced until all of DuPont's plant modification costs 
having been reimbursed; provided, however, that should 
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Mr. Robert J. DeStefano - 2 - June 10, 19 81 

the contract terminate prior to all such costs having been 
reimbursed, there would be no further obligation for cost 
reimbursement by Vertac. 

Vertac will staff, operate, and maintain the facility, 
including the centrifuge(s); however, DuPont will supply 
all spare parts necessary to maintain the centrifuge(s). 
.This proposal assumes that DuPont will furnish or pay for 
all raw materials, supplies, and offsite waste disposal 
costs. 

The Agreement will be for a minimum of 24 continuous months 
of production with provisions for evergreen renewal unless 
terminated on six months notice by either party. 

Bob, you are aware of Vertac's extensive technical review of thei 
^Hydan L project. Based on this effort and our collaboration with 
your technical personnel, we feel very confident about our ability 
to produce Hydan L in a timely and economical raanner. I trust that 
your inspection of our facilities and DuPont*s past relationships 
with our personnel at West Helena give you similar confidence. 
Assuming a prompt acceptance of our proposal, we estimate a maximum 
of six months from project approval to plant startup. 

We appreciate being given the opportunity to quote on this project 
and look forward to hearing from you soon. This proposal will 
remain valid for thirty days and is subject to our reaching mutually 
acceptable terms and conditions in the final Agreement. 

Very truly yours. 

C. P. Bomar, 
President 

CPBrap 

cc: Mr. N. R. Wallner 
Mr. H. V. Kerth 
Mr. R. A. Guidi ' 

bcc: J. W. Shackelford 
J. Miles 
L. J. Reid 
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VERTAC. I N C 

FROM: "TQ^V* L t r A i r * 

TO: Pc -̂f B Q ̂ (ar 
> ^ 

SUITE 2414, 5100 POPLAR. MEMPHIS. TN 38137 

P.O. BOX 3. VICKSBURG. MS 39180 

P.O. BOX 6948, JACKSON, MS 39212 

P.O. BOX 69. JACKSONVILLE. ARK. 72076 

P.O. BOX 2648. W.HELENA, ARK. 72390 

P.O. BOX 1745, W.MEMPHIS, ARK. 72301 

TECHNICAL CENTER. P.O. BOX 941. W. MEMPHIS. ARK.72301 

SUBJECT -HytjaiA^ P < I C^ 

MESSAGE 

How- fy t» t<^ i V orc /^ r^ -eo e r r i ^ L ^ ' . W i a ^ l L j : J y i r . ^ \ j tJ^ 

C r \ ^ - t i r i ' f u ^ . t a r ^ ^ A \ ^ c - f r n f - f Jn, V ^ £ 1 1 . i^ri a V \ Ci-f-k CJL. C f i i / TLL^y 

^ / r 7 f r . f ^ \ r f / ' y ^ / , - l ^ g , J ^ L jT r < ^ . > . / ' u f • • W < T A t i l o s S g C X^ff * 

SIGNED L ^ ^ ^ > ^ ^ < ^ DATE ^ / 4 j / S . 

REPLY 

SIGNED -DATE 

SENDER'S COPY 
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INTERNAL CORRESPONDENCE 
OArt: May 22, 19 80 

lU; Distribution -HOM: George Mather 

* * « ' ' • ' 

CC: T.. Lodice 
B. Shackelford 
Circulatory Copy 
-Technical 
- O f f i c e 

M-304-107 
C o n t r a c t F i l e 

SUBJECT: DuPont Hydan 

Attached is the Technical Data Package for manufacture 
of liquid Hydan which could represent an excellent 
opportunity for the West Helena Lannate Unit. An 
initial project review is anticipated for mid next week. 

.y^J ^ v 

: t e s 

At tachment 
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rtTA PUSH rc too.* 

E. I. DU PONT DE NEMOURS & C O M P A N Y 
iMCOnPOAATCO 

WILMINGTON, DELAWARE 19898 
May 1 4 , 1980 

ENERGY ANO MATERIALS DEPARTMENT 

George F . Mather 
B u s i n e s s Manager 
S p e c i a l t y Chemica l s and Custom M a n u f a c t u r i n g 
V e r t a c Chemical C o r p o r a t i o n 
5100 Popla r Avenue 
Memphis, TN 38137 

Dear George: 

TECHNICAL DATA PACKAGE 

Attached is technical information for the manufacture 
of liquid Hydan® that you are or will be blending for us. This 
information includes the composition, processing requirements, 
handling requirements and other details necessary to process this 
material successfully for Du Pont. You should take appropriate 
precautions to operate in a safe raanner. 

To indicate your receipt and understanding of this 
technical information, please sign the copy of this letter marked 
"Wilm. E. & M. Dept. Copy" and return it to me. Inquiries 
concerning this information should be directed to: 

E. I. du Pont de Nemours and Company 
Biochemicals Department 
Brandywine Building Room 212 
Wilmington, DE 19898 
Attention; J. W. Stuart 

This technical information transmitted to you is 
accepted by you in accordance with our Confidential Technical 
Information Agreement dated December 19, 1974. 

Very truly yoursV ,. .. . j ^ . 

R. J. DE/STEFAMO 
SENIOR PDRCHASING AGENT 
CONTRACTING SECTION 

ACKNOWLEDGED: 

VERTAC CHEMICAL CORPORATION /jtm/ddb/8 375B 

BY s^^^-^c^^/^^^rJ^-^ 
REV. 1/16/80 

TITLE Business Manager/Custom Manufacturing 
& Intermediate Chemicals 

DATE Mav 23, 1980 

There's a world ol things we're doing something about 
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L Fti?SOf;M. m i - I 
coiw.-iijrrri(,<\L May 2, 1930 

TECHNICAL. D.ATA PACKAGE 

LIQUID HVDAN3 MV.rjFACTURE 

TABLE OF CONTENTS 

I. INTRODUCTION 

II. PROCESS DESCRIPTION 

III. .RAW MATERIAL AND FINISHED PRODUCT PHYSICAL PROPERTIES 

IV. ANALYTICAL REQUIREMENTS AND S.̂ J>1PLE PLAN 

V. FINISHED PRODUCT SPECIFICATIOirS 

VI. INVENTORY RECORDS AND CONTROLS 
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May 2, 1980 

I. IKTRODUCTION 

Liquid HydanS is a nutrient feed supplement for poultry feeds, 
and is analogous to solid Hydan;, v/hich has been produced 
by Du Pont since 1954. The liquid product in this document 
will be referred to as "Liquid Hydan̂ i:. The product is 
categorized as GRAS {Generally R^ecognized As Safe) . 

The process is "fairly well-defined". Development work to 
date has been in glass laboratory equipment. The process is 
presently being conducted in small-scale commercial type 
equipment to firm up engineering data and prepare product 
for experimentation. The data will be transmitted as it 
becomes available. Analytical methods and raw material and 
finished product specifications are being developed, and will 
be transmitted as they become available. 

Du Pont's schedule requires start-up of facilities in 
August, 1980, with product available for sale in September. 
Estimated production quantities are sho\^m: 

YEAR Mt-1 POUNDS OF 88% LIQUID HYDAN^ 

1980 .5 

1981 5»0 

1982 10.0 

1983 15.0 

- 2 -
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II. PROCESS DESCRIPTION' 

GENERAL 

The batch process consists of a reaction step, vacuun 
evaporation, neutralization and the.n centrifugation to reniove 
the byproduct ammonium chloride. The cake is v,'ashed with a 
near-saturated ammonium chloride solution for yield reccvery, 
and the wash recycled to the reaction step. The byproduct will 
be either land-filled or redissolved for deep well disposal. 
The finished product will be shipped in bulk and possibly 55 gal, 
drum. A minor amount of one quart sar.ples will be requested. 

All materials in the process are malodorous, and a vapor 
incineration system must be used. 

- • 3 -
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May 2, 198 0 

II. PROCESS DESCRIPTION 

B. HYDROLYSIS REACTION 

Chemistry 

CH3SCH2CH2CH{0H)CN + 1.18 HCl + 2H2O ^ ^ 1 2 ^ 

M.W. 131.2 M.W. 36.5 M.W, 18 

, "Cyanhydrin M" 

CH3SCH2CH2CH(0H)C00H + NH4CI + .18 HCl 

M.W. 150.2 M.W. 53.5 M.W. 36.5 

MHA (Methionine Hydroxy Analog-free Acid) 

Description 

A specified amount of 31% hydrochloric acid (20*'Be) is charged to 
the reactor. The amount will be 1.18 moles per mole qf 
technical Cyanhydrin M- The specified amount of Cyanhydrin M is 
then added to the reactor within 30-60 minutes. During 60-70% 
of the Cyanhydrin addition, the reactor temperature should rise 
from the exothermic reaction. Cooling is used to control the 
reaction temperature at 95'^C. After all the Cyanhydrin has been added, 
95-lC0'»C is maintained for about 1-2 hours to complete the hydrolysis 
reaction. It will.be necessary to use heat to maintain temperature 
during the holding period. A condenser with, reflux to the reactor 
will be necessary. . 

The byproduct of the reaction, ammonium chloride, is a solid. 
The solids are easily resuspended, and show no tendency to foul 
glass laboratory equipment. It is important these solids not 
undergo severe attrition in the process, since the smaller 
particles would make the final separation step difficult. 

The expected cycle time for addition, hold, and neutralization 
is --3.5 hours. 

- 4 -
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II. PROCESS DESCRIPTION 

C. VACUUM EVAPORATION - CONCENTRATION 

The slurry from the reaction step is transferred to the second 
glass-lined, agitated vessel. Vacuum is applied slowly, to avoid 
"bumping", to an operating pressure of "-200-300 torr. Heat 
is used to maintain a temperature of about 70-85*'C. 

There should be a means of .measuring amount of distillate 
removed, since this step controls the strength of the finished 
product. Evaporating excess water makes the slurry more 
viscous and more difficult to handle. Termination of the evapora
tion step prior to endpoint will depress the finished product 
assay, resulting in rework by reblending. 

The overheads from this step are malodorous. Vapors should be 
incinerated and the liquid treated in a waste treatment facility. 

After concentration, some excess hydrochloric acid must be 
reacted with either anhydrous ammonia or ammonium hydroxide to 
form additional byproduct. This is an exothermic reaction, so 
cooling is needed. 

The concentrated solution must be cooled to '•v30''C for the final 
step, ammonium chloride removal. 

- 5 -
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II. PROCESS DESCRIPTION 

D. BYPRODUCT RENOVAL 

The concentrated slurry is transferred to a glass-lined 
hold up tan.k for the isolation step. The vessel must be 
agitated, and jacketed for cooling the slurry. 

Laboratory work has been conducted using a basket ce.ntrifuge 
(-vgOOG's) for separation. The cake nust be washed with a small 
amount ('\'6% of cake weight) of saturated ammonium chloride 
solution (prepared by dissolving cake from previous batch) for 
yield recovery. The wash water is recycled to the concentration 
step. The cake will contain '\<3-4% v7ater, ^-1% MHA, and a small 
amount of other impurities, and is malodorous. Disposal is 
discussed in the following section. 

The filtrate from the separation is the final product. Sufficient 
storage must be available for analysis prior to shipment via 
tank trailer directly to our customer. Tankage should be • 
available also for holdup due to shipping delays, etc. Filters 
must be used pjfior to loading to remove any suspended solids 
due to storage conditions. The finished product is malodorous, 
so storage tanks should be vented to a vapor incineration 
facility or to vessels with a common vent. The vapor pressure 
of liquid Hydane is very low; therefore, no yield loss is 
expected due to storage. 

R€:v.-c)rk of finished product due to lov;er than specification assay 
could be accomplished by two means 1) reconcentrating in the 
vacuum evaporator or 2) reblending into specification product. The 
ammonium chloride concentration in the finished product is fixed 
by the solubility temperature.relationship. 

A Hastelloy C, 48" dieuneter basket centrifuge, complete with 
b.̂ tch sequencing controls has been purchased by Du Pont for 
potential use. 

/ 

- 6 -
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May 2, 1980 

II. PROCESS DESCRIPTION 

E. BYPRODUCT DISPOSAL 

The ammonium chloride cake will contain '-3 - 4 % water, '̂ 1% MHA, 
and a small affiount of other impurities, and is malodorous. It 
should be disposed of in accordance with appropriate environmental 
regulations. 

- 7 -
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II. PROCESS DESCRIPTION 

F. EXPSCTED PROCESS YIELDS 

Semiworks equipment is presently being operated by Du Pont to 
gather technical data. Lab studies to date have given 
essentially quantitative yields based on 100% purity 
Cyanhydrin M. 

- 8 -
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II. PROCESS DESCRIPTION 

G. MISCELLA^?£OUS DATA 

• Hydrolysis heat of reaction = -̂ 28.7 kcal/g mole Cyanhydrin 

'\-52M BTU/lb mole 

• Heat capacity of hydrolyzate = '>'1.05 BTU/lb°F 

- 9 -
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May 2, 1980 

II. PROCESS DESCRIPTION 

H. MATERIALS OF CONSTRUCTION 

Corrosion studies are underway, and results are expected by 
June 1st. General statements can be made, however, concerning 
expected materials of construction. 

The process involves handling hot acidic slurries initially, 
and when cool the slurry contains solid ammonium chloride and 
about 3% in solution. The finished product is also acidic, 
with a pH of '̂ '.9. Therefore, the following could be expected: 

• Cyanhydrin M storage and handling - S/S 
• HCl Storage - FRP 
• NH4OH Storage - C/S 

or 
• Anhydrous NH? - C/S 
• Hydrolysis Reactor - G/L 
• Hydrolysis Condenser - G/L, teflon-lined 
• Vacuum Evaporator - G/L 
• Any Process Pumps - Hastelloy C 
• Slurry Storage Tank - G/L 
• Centrifuge - Hastelloy C 
• Product Storage, Tanks* - FRP, Polyethylene, Polypropylene 
• Ammonium Chloride Disposal - Polyethylene, FRP 
• Centrifuge Wash Water and - FRP 

Receiver tanks 

*Lined steel is currently being tested. 

- 10 -
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III. RAW MATERIAL AMD FIKISHEl PnTrv:: ?}:YSICAL FĴ OPFnTIES 

Safety, toxicity, anci physical prrper-y information for chemicals 
U3ea in this process are giver. :r: zr.- folloi-.-int- pages. 

Key to abbreviations: 

From National Institute for Occupational Safety and Health 
"Registry of Toxic Effects of Chemical Substances, 1977" 

LC,„ = Lowest published lethal concentration 1=3 Cone 
°̂ .. • Ti^ 

LD, = Lowest published lethal cose t=] weight/body weight 

LD^Q = Lethal dose which will kill 50 percent of the 
population [=] weight/bo5y 

TC-. = Lowest published toxic concentration (lowest 
° concentration which will produce a toxic, but not 

necessarily lethal effect [ = }•. cone/time 

ALD = Approximate lethal dosage (Haskell Laboratory 

ACGIH = American Conference of Governmental Industrial 
Hygienists 

11 -

ARnnnni umn/ i ^ 



SAFETY DATA SHEET May 2 , i-^so 

M a t e r i a l Name: AiTvnionium C h l o r i d e 
M o l e c u l a r F o r m u l a ; NH^Cl 
M o l e c u l a r W e i g h t : 53. '50 

I . IDENTIFICATION: 

A. O t h e r 'Names: S a l Am.monia 

B. S t r u c t u r a l Formula : I-HLCI 

I I . PHYSICAL PROPERTIES 

Liquid ( ) Gas ( ) , Solid (X) Polymorphic C ) 

Melting Point: SSo'C . 
Boiling Poing.: 520°C 
Specific Gravity: 
Solubility: in lOOg HjO =37.2 @ 20»C,'77.3 6 100»C 
Appearance: White crystals 
Vspop Pressure: 1mm % 160.4"C 

III. HAZARD CLASSIFICATION: 

IV. TOXICITY D.\TA: 

O r a l LD^Q = 1 6 50 mg/.kg 
s p e c i e s r a t 

V. " HEALTH EFFECTS:. 

Do not eat material. . . 
La.rge doses can cause nausea, vomiting, and acidosis. 

VI. FIRST'AID: 

VII. NECESSARY PRECAUTIONS: 

Wear rubber.gloves and safety glasses. Ammoniun chloride 
should be stored in cool, dry environr.ent," 

- 12 -
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•I'ATERiAL t.'Af;i : Hydrochlcric Acid, :i2'.: 
Molecyler Forr:ule: HCV 

"MoVecuUr Weight: 35.47 Kay 2, 1980 

: CENT IF] CATI C:.' 

Other iJcH-.e: i b n ' a t i c Ac.;<J . 
Hydrochloric Acid, ao/jeous 

Code Nyrr:bers: CAS llo. 007547 0lO 

Structural Forr^ula: HCI 

PHYSICAL PROPERTIES 

l i q u i d ! I gasi j so l id | | polytrorphic [_" [ 

Melting Point : -74°C 
Boi l ing Point : nO°C 
Specif ic Gravi ty : 1.16 
S o l u b i l i t y in VJater: «= 
Soluble i n HeOH 
Appearance: "L ike Water, col.qrless to s l i g h t l y y e l l ov; 
Odor: r^jngent . ' • 
rla-sh Point: None 
Au to i crii t i on Temperature: Hone 
Threshold L imi t Value: 5 ppm (ACGIH year 197B) 

f-AZARO CLASSIFICATION 

Corrosive L iqu id ; I r r i t a t i n g Kater ia l 
Konflermiable l i q u i d , but reacts with r^ost rrietals v;-;th evoluiior. of hydrogen 
'which when mixed wi th a i r may resu l t in f i r e or explosion i f ionited'. 

- 13 -
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Acute Orel L D C Q : 500 mg/kg 
..Species - Rabbit 

Inholatich .LC5Q: 3124 ppm/l hr May 2, 1980 
Species - Ret 

HEALTH EFFECTS 

Acute Symptcn^s 

Irritation, burning sensation, couching 

FiP.ST AID 

In Case of Contatt 

ei: In case cf contact v/ith the eyes, im.T.2di5t£ly flush syes with"copious 
amounts of water for at .least 15 minutes. Consult physician at once. 

Skin: In case of contact with the body, im.-=diately remove contaminated 
clothing and wash skin with soap and water. Seek inedical attention. 

NECESSARY, PRECAUTION'S . 

i ' V.'ear rubber gloves,, rubber or piasnc apro-, face shield end splash-proof 
^ goggles. Use spot ventilation. Avoid breathing fun-es. 

f • ' 

- 14 -
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May 2, 1980 

SAFETY DATA SHEET 

MATERIAL NAME: Liquid Hydan© 
Molecular Formula: Cc;H 
Molecular Weight: im* 03S 

I. IDENTIFICATION: 

A. Other Names; 

B. Structural Formul^: 

None at present. Will be given 
copyrighted name in future. 

CHaSCHaCHzCHC-OH 

OH 

*In concentrated aqueous solutions, this material 
exists as an equilibrium mixture of linear and 
cyclic dimers along with smaller amounts of higher 
polymers. 

II. PHYSICAL PROPERTIES: 

Liquid 
Freezing Point: 
Boiling Point: 
Specific Gravity: 
Solubility: 
.'appearance: 
Viscosity (CS, Approx.) 

pH 

III. HAZARD CLASSIFICATION: 

Below -2 2''C 
Above 12O'C 
1.22 at 25'>C (approx. 10 lbs per gal) 
Completely miscible with water 
Amber to Dark Brown Liquid 
lOO^F 
80°F 
32°F 
• O^F 

35 
70 
500 
3500 

Less than 2.0 

Combustible, strong acid. 

IV. TOXICITY DATA: GPvAS. Status by FDA. Toxic dose level current ly unknovm. 

V. HEALTH EFFECTS 

Specific effects of large doses not known. Probably 
typical for strong acid.̂  Causes eye burns due to acidity. 
Material is a feed supplement and is expected to perform 
like solid Hydan© as a nutrient. 

- 15 -
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May 2, 1980 

VI. FIRST AID: 

In case of contact, im.Tiediately flush eyes v;ith water 
for at least 15 minutes. Call a physician. In case 
of skin contact, remove any contacted clothing and 
flush skin area with large quantities of water. 

VII. NECESSARY PRECAUTIONS: 

Keep away from heat and flame. In case of fire, use 
water, dry chemical or carbon dioxide. For a spill 
or leak, flush spill area with large amounts of water, 

Avoid breathing vapor or mist. Use with adequate 
ventilation. Wash thoroughly after handling. Wear 
rubber gloves and safety glasses when handling. 

- 16 -
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Mav 2 , 19 8 0 
CYAWHYt).=-l.'J M 

r. A ^. >lC\^ ' i i • • .. 17773-M-O 

SLIGHT HEALTH HAZARD OATE 
ISSUED _ . 

3/79 

SLIGHTLY COMBUSTIBLE 
LATEST 
REVISION:. 

SLIGHTLY REACTIVE 

mumki %.k¥ni mik smn 
I PRODUCT IDENTIFICATION 

MANUFACTURERS Rr-guljr'Telephone No 
N/V/Vi£ ' E. 1 . D'J PO^iT DL NEMOURS £. CO. l - , - . yo iuv lok-phonL-No. 7 1 3 - 7 2 7 - 9 2 6 8 

ADDRESS 

TRADE NAME 

SYNONYAAS 

P. 0. BOX 3269, BEAUMONT, TEXAS 7770^ 

CYANHYDRIN M 

2-HYDR0XY-Y-.METHYLTHI0CUTYRCMITRILE 

11 HAZARDOUS INGREDIENTS 

. MATERIAL O K COMPONtNT 

2 - H Y O R O X Y - Y - H E T H Y L T H I O B U T Y R O N I T R 1 L E 

_HYpRpGE.'i ''Y AN IDE 

_. ( iETHYI .MEFCAPTAN... 

_PJ fJ l l I l tNE . .. 

- A C E T l C A C i D 

SULFURIC ACID 

PHYSICAL DATA 

Boil.'ng Fc •, 760 MM HG 

Specific Gr.ivily (H..O-1) 

Vopor Density (Air-I) 

r. Volatile; by Vol. 

60 C P 11:11.1 Hfl 

I 1 .112 

-t • 

r ^ r t O r • 6 2 . 2 " C ( - 3 0 " F ) 

v.,|-«o(-Pressuie o.l»0(r<n Hg g ^ 6 . 1 C 

S:.-jbii.iy Ir. H;0. ".0 by V/i . j ] . 3 

L-. jp:/riitior, Rjie (Butyljcc*Jte-l) -. <1 

Appearance and OcJor 

M. vv. 131 

Colorless to slight yellow-' color; garlic-liks or burnt almond 

odor. 

I 
STRUCTURAL (As ) 
FOR.'/,ULA- (Applicable ) 

OH 

CM SCH2CH^CHCM 

- 17 - v.KC" '. o r* 
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May 2 , . 1 9 8 0 
.. ' CYANHYDRIN M 

DAI I i ', '.i;rt. 3 / 73 lAsr REV1:MCII-J 

IV FIRE AND EXPLOSION DATA 

FLASH PO'M 135°C (275°F ) Tan opct^ cup ASTM AU'TCiGNmorj 
{T»;!.i M»;!li'.,-.l.: D I3 IO Tc,V-.PERATL;i<E 

r i A M M A U t IIMIIS IN AIR. -u IJY V 0 1 . . ( K C N ) , lOWtf? 5 .6 Oi ' f ' l i iiQ 

EXTINGUISHING W a t e r . Do n o t use d r y chen i i ca ! . 
MEDIA 

SPECIAL FIRE 
riGHTlNG 
PROCEDUPES 

UNUSUAL FiPF .Cyanhv I r i n M decomposes w i t h hea t l i b ^ p r a t l n c ; HCH. 
AND EXPLOSION ' ' 
HAZARD 

H t A l I H HA7APU DATA 

V HEALTH HAZARD INFORMATION 

C l a s s 6 p o i s u - i . 

ROUTES OF EXPO:ui<E 

INHALATION L e t h a l duo l o HCN p r e s e n t . 

SKIN CONTACT S k i n i r r i t a n t and m i l d s k i n s c r s l t i z e r , 

SKIN AasORPTiOr>: Maybe l e i h a l due t o HCN p r e s e n t . 

EYE CO\!ACT I r r i t a n t . 

INGESTIQ-J May cause d e a t h due t o HCN p o i s o n i n g . 

FFFECTS OF OVEREXPOSURE 
ACUTE OVEREXPOSURE 

CHRONIC OVEREXPOSURE 

rMfRGt t i ^Y AND FIRST AID PROCEDURES 

^^. Remove t o f r e s h a i r , wash w i t h soap and w a t e r . 

Sl^iN Remove c o n t a m i n a t e d c l o t h i n g . B o t h t h o r o u g h l y w i t h s o a p and w a t e r . 

.-•-V.-. i \ Reniove t o f r e s h a i r . G i v e a n t i d o t e f o r c y a n i d e p o i s o n i n g ^ . 

i N G ' ^ ' . O ' l 
I nduce v o m i t i n g cind t r e a t f o r c y o n i J e p o i s o n i n g . 

N O I l i fO PHVStC'AN 

- l e - FACr. 2 OF 4 
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K : i y '<L, L- io i i 

CYANHYDRIN M 

DATE ISSUED 3 / 7 9 lAJT tEViSlOr. 

VI REACTIVITY DATA 

CONDITlOtsS CONTRIEllTlNr, TO IN^TAnuiTV 

T e m p e r a t u r e s above IOO C. 

' INCOMPATIDILITY 

HAZARDOUS OECOMPOSiriON PRODUCTS 

C y a n h y d r i n decomposes above 100 C (212 F) l i b e r a t i n g HCN. 

CONDITIONS coNTRiiiinir.o K'l iiA7ARr;<'nis roiYVirRiZAT;:.-.;. 

None. 

VII SPILL OR LEAK PROCEDURES 

STFPS TO BE TA.KEN IF MAVri^MAl Ir" P i l f A ^ r u OC S.'-.'LlfD 

t . s o l a t c a r e a . Wasn av/ay w i t h w o t e r . 

NEUTRALIZING Ctli-/-.MrAlS 

F e r r o u s s u l f a t e s o l u t i o n made a l k a l i n e w i t h c a u s t i c soda s o l u t i o n . 

WASTE DISPOSAL M f T i i n D 

D r a i n an-: f l u s h w i t h w a t e r . 

Vlli SPEClAl PROTECTION INFORMATION 

VrNTI IAnON RICiUIRiMfrJI;', 
P r o v i d e a d e q u a t e v e n t i l a t i o n . P e r s o n n e l s h o u l d a v o i d b r e a t h i n g v a p o r s o r c o n t a c t 
w i t h s'- i n . 

SPECIFIC .-:RSONAL PROTECTIVE EOUlPr.M NT 

ftE.">P!RATORY (SPECIFY IN DETAIL) 
-Wear f u i ) f a c e a i r mask. 

EYd 
Wear g o g g l e s o r f a c e mask. 

GLOVES 
Wear heayy d u t y s u r g i c a l o r n e o p r e n e g l o v e s . D i s c n r d a f t e r u s e . 

OTHER CLOTHING AND rOUI.o/.'.E:-.'! 

F u l l f a c e d o i r nM'.k o r M - I f - c u t i t . i i i i i - i l o i r m.r.l. w i l l ' l u l l . i c i i l s i i i I . 

- 19 - P.^CF. 3 O ? \ 
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DATE ISSUED: - 3 /79 

CYANIiYD.=^IN M 

LAST Ri.v.;.IOr-i 

IX SPECIAL PRECAUTIONS 

PRECAUTIONARY 
STATEMENTS 

Cyanhydrin M is a penetrating, highly 
obnoxiously odorous chemical. It 
permeates leather and rubber shoe soles 
and the vapors are absorbed by clothing 
especially synthetics of acetate nature. 
Avoid contact, v/car coverall;; or full ' 
acid suit. 

7 
NFPA SYMBOL: 

III A l T H 

FLAM,%AABILITY 

REACTIVITY 

RfACTIVITY WATER 

RADIATIC.N- Jv, 

OXIDIZER - O X Y 

.--1 

- 20 -
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Mav 2 , 1 9 S O 

AMMONIA 

C. A. ; R.̂ G: .J6£.^y7 ... 

HIGH HEALTH HAZARD DATE 
K g ' . i r n ^ / ' - ) 

LATEST 
ktVlSiON 

MODERATELY COMBUSTlELC 

MAIEilAl SAFETY PATA SKEST 
MANUFACTURERS 
N A ' M E 

I PRODUCT IDENTIFICATION 

E. 1. Oo POr:T DE NEMOURS & CO. 

1007 MARKET STREET, WILMINGTON, \f i 19393 

RsOwlar Te.«.';"Jiio Nc 
{•• e.-jcncv Ts.-ijhoi.o No. 800-424-9300 

ADDRESS 

TRADE NAME AT-iMONlA (ANHYDROUS) 

SYNONYMS AMMOi;iA 

II HAZARDOUS INGREDIENTS 

MATERIAL OR COMPONLNT HAZARD DATA 

AHMQI'UA... 100', TLV_=_.25_pp.m... 

..I 

l l i PHYSICAL DATA 

Boiling Poin;. "60 MM HG 

Specific G.-.-ivly (H.O-D 

(-27.4°F) (-33°C) .'.̂ c-!. ng Po.rM (-105.6°F) (-77°C) 

1.3 (3 61.7°F (16.5°C) Vapor Presso.t lOATM ? 73.3°F (25.7°C) 

Vopor Def.i^'y (Air-1) 

% Volaliles 'oy Vol. 

0.6 

100 

, 0 - . 
So!^t;,M/ .n H,0. °o Ijy . V v 8 9 . 9 g / 1 0 0 m l ( 3 2 r ) 

Gas 
Ev, jcciror.on Rs^e (E.;r,;a;c'oTe-1) 

Appearance and Odor 
Colorless l i q u i d wi th puno'ent oclor. CdoV ThreshoVd: 
21.4 ppm 

M.W. 17.o; 
STRUCTURAL (As ) 
FORMULA- (Applicable i 

liH. 

2 1 - • 
11 B r- T- ^ r \ - ^ 
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DA 11 l',.M;Mi 3/79 

AMMONIA 

lA'.il K'tVr>K! 

IV FIRE AND EXPLOSION DATA 

Gas flaniiiioble 

FLA.VV/AELr' LIMITS IN AIR. "u flY VOL. j lOV.'cR 

FLASH t 'O.NI 
(Tei l M e t t i ^ ' ; 

AUTOIGNITION ^ ' ^ 4 ' ^ ^ (6B1°C1 
TE.WPERATURE - ^ \ 

16 
i UPPER 25 

EXTINGUISHING 
MEDIA 

SPECIAL HRE • 
FIGHTING 
PROCEDURES i 

Stop flovi of gas. 

Use water to keep surroundings cool, until leak is shut off. 

UNUSUAL FIPE 
AND EXPLOSION i Flammable tox ic gas. 
HAZARD i 

V HEAiTH HAZARD INFORMATION 

HEALTH HAZARD DATA TWA = 25 ppi;i Stel = 35 ppm 

ROUTES OF EXPOSURE 

INHALATION Causcs v io len t coughing, buniing of eyes and th ro i i t , s i ie l l f f ig of 
eyel ids - pulmonary edema - death. _ _ 

SKIN CONTACT 
._ ..Severe burns - i r r i t a t i o n . _ _ __ 
SKIN ABSORPTION 

_..Not s ig r . i f i can t . _ 
EYE CONTACT 

Severe burns, irritation and superficial corneal icceritions. 
INGFJT;';N 

.. . Gastr-ic burns .- death. ... .. . 
EFFECTS OF OVEREXPOSURE Immediate coughing, vomiting and breathing d i f f i c u l t y . 

ACUTE OVEREXPOSURE Inflanimation of respiratory t r a c t . Possible death. 
CHRONIC OVEREXPOSURE ^yg^ nose and'respiratory inf lanvi iat ion. 

EMERGtf̂ vY AND FIRST AID PROCEDURES Call a physician. 

' ' ' Flush wi th v;ater for 15 iiiins. 

sy.ni Flush wi th water for 15 mins. 

I NSA:. A TION; 

INO£5TION-

Fresh a i r - oxygen. _ 
Drink large amounts of water to d i l u t e cheniiraT.' ~6 net induce" 
vomiting i f in shock, extren'.e pain or unconsciovis. 

NOTES TO PHYSICIAN 

Ho salve or ointment should be applied to skin during 24-hr. period following injury. 

_ .22- .PAOr 2 C~ i 
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AMMO.N I A 
.May 2 , ID =5 0 

DATF r.si i f i ) 3./7 9 l A S I H - . - i 

VI REACTIVITY DATA 

. CO-lDiTl-Jf;S C.O\iRlP.'.lI::/"- TĈ  !!>.?,':/•:.!; I I ' 

None. 

Reacts exoth&nniCci l l y w i t h a c i d s , c o n t a c t w i t h n i e r c u r y , c h l o r i n e , 
iNCO.'.APATirsiLiT>'- ^Qij ine^ b r o m i d e , c a l c i u m , s i 1 ve r o.xide s.\\i h y n o c h l o r i t e . can f o rm 

e x p l o s i v e compoOnas: • 

HAZARDOUS DfC0,V.r05iT;0N l'!.'ODUCI5 

None. 

. COrJDIT.lONS CO.\i7R!i;i;:.''-..0 TC') ilA7AR!';Oii''. POlY^'iPi;i7AT!-..-s' 

Will not occur. 

VII SPIlL OR LEAK PROCEDURF5 

STFf'S TO nr TAf'f.N if '/.".All piAi i;; . " i i iAMM I : i : :;,fi:i.!ji 

F lood w i t h wat i?r . 

NrUTRALI/'ii;C, ClIT/.M-'A! .S 

F lood w i t h wa te r o r use 5..- a c e t i c a c i d i f r e a d i l y a v a i l a b l e . 

WASTE DiJf-C!:Ai MFTnrx:-. 

Wash t o wasi-3 pond. D i l u t e f o r d i s c h a r g e . 

V I I ! SPECIAL PROTECTION I N F O R M A T I O N 

VFNTIIAIIO.N K'(OUI.'VI''.'.rfil.> 
Keep c o n c e n t r a t i o n bi. low 50 ppiii, 

SPECifi' •I'^so.'iAL pROTrrr'vr LOuir/.Tur 

Rl.'-•iRATr,;.-!' ispf'^irr I N L;(TAII.I 

A i r l i n e r c i p i r a t o r . o f s e l f - c o n t a i n e d b r e a t h i n g a p p a r a t u s . 

EYE 
Goggles end face shield. 

GLOVES 

.Impervious-Neoprene butyl rubber. 
OTH.ER- CLOTHING ANf. i'G^IIF'.'.'INT 

Imperv ious apron ,• b o o t s , o r a i r su | ip l iL 'd o c i d typo s u i L . - , 

__. 2.^..__ PACE 3 Cr" 4 
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May 2 , 19 30 

©AfE ISSUED: 3/79 LAST REVISION: 

IX SPECIAL PRECAUTIONS 

PRECAUTIONARY 
STATEMENTS 

NFPA SYMBOL: 

Danger. Hazardous liquid and' gas. Oo not 
get in eyes, on skin or clothing. 

HEAi.7:-

., ?LA,'A,MAaiLlTY 

REACTIVITY 

REACTIVITY-WATER - W -

RADIATICN- . ^ 

ox!o;Z£R - OXY 

- 24 -
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AQUA. AMMONIA May 2 , 1980 

C. A. S. RiOi.-. •^' 

iiJ 
2 

MODCRATC HEALTH HAZAR: 

MODERATELY HAZARDOUS 

..0.07|».S6 . 

: DATE 
itouiLK. 3/79 

LATEST 
RLViSION:—^ 

MODER.'^TELV COMBUSTIBLE 

MTEI^IAL SAFETY MJA SHEET 
MANUFACTURER'S 
NAME 

ADDRESS 

TRADE NAME 

SYNONYMS 

PRODUCT IDENTIFICATION 

RL'Qular Telephone No. 

fiMu-ryency lulcphouc No. 

1007 MARKET STREET, WrLMINGTO:!, DE 1989S 

E. I. DU PCNT DE NEMOURS & CO. 302-774-7500 

AQUA AMMONIA 

AMMOtilUH HYDROXIDE 

li HAZARDOUS INGREDIENTS 

MAI iPIAL OR COMI'ONENI HAZARD DATA 

AMMONIA 29 350iTi5/k3L LDSp-oral -

" ra t 

Boiling "o i . !, 760 MM HG 

Specific Gr.i. i iy (H..0 I) 

Vapor D-.-.!;iiy (Air- l) 

% Voliiti'tet by Vol. 

Appearance? and O d e 

l l i PHYSICAL DATA 

183'^F (8 i i °C) 

0 . 9 0 

0 . 5 Solul.il.ty i l , H..O, "o Ly V.'r. 1 0 0 " 

Ev.rporjf.'on R::fe (Sj.-yiuceioie-l) ^ J 

M«.;i,ng Point (-1 06. 6°F) " ( -77°C) ' 

v.ipor Prosv.;.e 570n::n Hg @ 70°F (21°C) 

" " ^ L . . . . . 35.05 I 

STRUCTURAL lA^ ) 
FORA.WLA- (Appllc-;bto ) 

Clear, colorless liquid with a pungen_t odqr^ 

f.'Ĥ OH 

a f • 1~> 1 / - . r * • 

ABOOOOl 18220/27 



T.Air ivMirn 3/79 

AQUA AM,̂ ".ONIA 

LAST Rf VISION 

May 2 , 1980 

FLASH POINT 
(FoM Mti l iotI) 

IV FIRE AND EXPLOSION DATA 

Gas-flamniable 

FLAMMAELF LIMITS IN AIR. 'a bY VOL. I lOV.'tR 

AUTOIGNITION 
TEMPtRAruRL 

16 UPPfR 

1204'̂ F (65rC) 

25 

EXTINGUISHING 
AAfDIA 

SPEC IAI FIRE 
FIGHTING 
PROCEDURES 

UNUSUAL rikir 
AND EXPLOSION 
HAZARD 

1 Water fo r area f i r e s . 
j 
i 

Cool tank with v;nter if exposed to fire. 

Releases ammonia gas when heated. Amnwnia gas can burn when pre-heatcd'. 

HEALTH HAZARD DATA 

ROUTES OF EXPOSURE 

INHALATION 

V HEALTH HAZARD INFORMATION 

TWA = 50 ppm toSHA): ACGIH TLV = 25_ppm.— 

Irritating vapor. 
SKIN CONTACT 

S k i n b u r n s . 

SKIN- ABSORPTION 

EYE CC-wTACT 

INCES 

Not s i gn i f i can t . 

Eye burns. 
J '" May cause death or permanent in ju ry a f te r short exposijre to 'snia l l 

..jLjuantities. 
FFFECTS OF OVEREXPOSURE A l k a l i n e b u r n s Coughing up of blood-t inged sputum. I f i n 

ACU_|_E OVEREXPOSURE eye, possible loss of v i s i on . _ 
V Hay'involve revers ib le or i r revers ib le " chan^'^'si n'OtTevere 

CHRONIC OVEREXPOSURE enough to cause death or permanent i n j u r y . 

EMERGENCY AND FIRST AID PROCEDURES C a l l a p h y S T C i a n . 

"̂  ^lush wi th v;ater 15 mips. EYE 
l u ^ i i n i u i i v i u i - c i I . ; i i i i j u . 

r^,.j.. Wash c loth ing before reuse. 
. 'Flush Viith water for 15 minutes. Remove contaminated c lo th i ng_and_shoe.s.. 

^''^'"•'I'^^^.'^^l: _ .̂ Remove to fresh a i r - o x y g e n - a r t i f i c i a l r esp i ra t i on . _ 
INGTST.ON- " ' Do not induce vomit ing. D i lu te chemical by immediateTy. gfvfng'iiii'nk or 

water to dr ink . Call a physic ian. 

NOTES TO PHYSICIAN 

Biological effects due to alkali properties. 

-—-26 PACE 2 O F * 
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DATE iv.SUrO. 
J J J ^ 

ACJUA AMMOfJlA 

lAST R E V L S I O ; 

.'-lay 2 , 198.0 

VI REACTIVITY DATA 

. .COr.TjiIiGf.''. rr.••})>'.{<,•,i\-,\.:C. \:.: iNMAl-.lj i l V 

St rong m i n e r a l a c i d s . 

•INCOMPATlBILiT-' . • . 
Mercury, dimethyl sulfate, yold, aqua reyia, silver nitrate and silver oxide. 

HAZARDOUS f .C'0/ /POSMK.U: ' Pf.'UDUCTS 

Ammonia. 

•CONUniONS CO! i !k i i :U l i ; .C- !•, r l lA./Ak'l:t, i i ;S I'L'ilY.Vi k'lXAIi','f-; 

Wi 11 no t o c c u r . 

VU SPIlL OR LEAK PROCEDURES 

STEPS TO P.r TAKE!) IF MATIRIAL :!'' f-'I I i AM b C i : L.-'nirf.. 

Do no t b r e a t h e vapor . Wear s e l f - c o n t a i n e d b r e a t h i n g appa ra tus and f u l l p r o t e c t i v e 
c l o t h i n g . F lush area v n t h v ia ter s p r a y . Keep upv;ind o f l e a k . Evacuate u n t i l gas 

has d i s p e r s e d . 

riruTRA'.;7iNG ri irMiCAif! 

WASTF .DK.r'-.AI MFTllOn 

D r a i n tc -.ewer and then to waste t r ea tmen t sys tem. 

v m SPECIAL PROTECTION INFORMATION 

vrr iTiATiON r:rou!i?r.'.^{fjis 

f ' l a i n t a i ' i adequate v e n t i l a t i o n . 

SPEC^'lf 'ERSONAL PROTECTIVE £QL)l̂ ',•.̂ rNT 

i.rSPiRATGPY (SPECirY IN DiTAIl) 
_Se l f . - ccn ;a ined b r e a t h i n g , a p p a r a t u s . 

ErE 
Chemical s a f e t y g o g g l e s / f a c e s h i e l d . 

G.OVE5 •• 
LoTig-rubber o r p l a s t i c . 

OTHER CLOTHING AiJl ' EOUIPMENT 

- '27- PAC?: a or* * 
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DATE ISSUED. 3/79 

AQUA AM.MONIA 

IAST RfVlSiON 

IX SPECIAL PRECAUTIONS 

P R E C A U T I O I J A R Y 

STATEMfrjTb 

Keep av/ay from sun and heat. 

NFPA SYMBOL: 

t-if A : T H 

FLAM,WABIL;IY 

REACTIVITY 

RfACTIVITY - WATER - W -

RADIATION- ^ , 

OXIDIZER - O X Y 

- 2 8 -
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May 2, 1980 

IV. ANALYTICAL REQUIREMENTS .AND 5/vf-lPLE PLAN 

The following analytical equipment will be required 
along with the usual assorted glassware normally present in a 
control laboratory: 

• Two Liquid Chromatographs with 2 20 nanometer detectors 
(dedicated) 

• Gas Chromatograph with hot wire detector. 

• Oxidation-Reduction titration apparatus. 

• pH Meter. 

The assay method and impurity profile for the 
Cyanhydrin lA are liquid chromatograph procedures. The impurity 
profile indicates the amount of sulfur-bearing impurities that 
will be present in the final product. This method will probably 
be quantitative by start-up. 

The assay method for product is an oxidation-reduction 
(bromide-bromate) titration. However, it will also be 
necessary to know the actual content of active ingredient which 
is determined on the liquid chromatograph after a preliminary 
acid hydrolysis in standard laboratory equipment. 

Water content is determined on a gas chromatograph and 
pH cn a standard pH meter. Chlor.ide ion is determined by a 
moJ.-.fication of the Volhard method. on some 

As usual, start-up will require numerous determinations 
that will not be required durî ig normal plant operation. 

An estimate of the analysis required during start-up 
are shown in Table I and those which will probably be required 
during normal operation in Table II, 

- 29 -
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May 2, 1980 

TABLE I 

TENTATIVE STARTUP S.--MPLE SCHEDULE 

(Assume 2 Months) 

Sample 

Cyanhydrin M 

Analyses 

Strength 
Impu 

ngth ] 
ritiesJ 

Method 

LC 

Frequency 

Each T/C 

After 

After 

After 

After 

hydrolysis 

concentration 

neutralization 

correction 

Strength 

Strength 

pH 

pH 

Titration 
& LC 

Titration > 
& LC < 

Meter 1 

Meter ) 

>• Batchwise 

• Batchwise 
) 

Batchwise 

Product batch tan.k 
(2 samples) 

Strength 

HaO 
NH4CI 

Titration 
& LC 
GC 

Titration 

Batchwise 

Product storage tank 
(2 samples) 

Strength 

NH4CI 

H2O 
Cross Contam. 

Titration J 
fi. LC I Before, filling 

Titration [ a T/T 

GC ) 
to be supplied 

_ 30 _ 
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May 2, 198 0 

TABLE II 

TENTATIVE ROUTIN'E SA.MPLE PLAN 

Cyanhydrin M Strength 
Impurities 

Method 

LC 

Frequency 

Each tank 
car 

After concentration 

After neutralization 

Product batch tank 

Strength 
pH 

Strength 

pH 

Strength 

Titration 
Meter 

Titration 
& LC 
Meter 

Titration 

I 
Batchwise 

Batchwise 

Daily 

Product storage tank Strength 

NH4CI 
H2O 

Titration / 
& LC ( 

Titration 
GC ) 

Before 
filling 

a 
T/T 

31 
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. .* 

May 2, 1980 

V. FINISHED PRODUCT 5?ICIFIC.ATI0:;S 

The probable specificatior.s that vill be placed on 
the product are shown in the follevi.̂ .g table: 

Strength by Titration 89.5 ĵ  1.5% 

Strength by LC No more than 4&; below titration 

strength 

H2O 10.0 ± 1.0% 

Cl~ <1.0% 

- 32 -
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.May 2 , 19 8 0 

VI. IKVEKTORY RECORDS AND CONTROLS 

A physical inventory must be taken monthly. Du Pont will 
establish the monthly production periods for accounting 
purposes, and will assist in setting up necessary records. 

During the normal business days, there will be daily coimnunication 
concerning production, shipments, etc. 

3-3 _ 
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INTERNAL CORRESPONDENCE 
DATE: A p r i l 9 , 1980 

TO: Distribution FROM: G. F . M a t h e r 

CC: P . Bomar 
^ T ^ C a l v e r t •* 
G. Gammal 
R. G u i d i 

R. Kirk 
E. Munoz 
B. Shackelford 
M-304-12 

SUBJECT: DuPont Uni t -West Helena Plai 

S 

Per telecon of April 9th with Bob De Stefano, Senior Buyer 
for DuPont 

1. An approval telegram was received from DuPont to proceed 
with one gallon Lannate formulation and packaging. Approx
imately 200-300M gallons will be processed at a rate of lOOM 
per month at a fee of $0.90/gallon. A formal order GH-623791S 
will be processed as an appendix to the existing Vertac-DuPont 
contract. 

DuPont has indicated that for future formulations, Vertac will 
receive greater pressure to hold down its price ($0.90 per 
gallon versus $0.75/gallon, 1979). 

2. Contract discussions on the extended Vertac-DuPont Lannate 
agreement are scheduled for April 21st in Wilmington, Delaware. 

3. A revised process package for contract manufacture of a new 
DuPont product in the Lannate Unit is forthcoming. Ray Bergman 
from DuPont's Beaumont, Texas plant is to contract Vertac and 
several other candidates in the next several weeks. 

> 

; t e s 7 
^ 
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V E R T A C C H E r V I I C A l . C O R P O n A T I O f M 
24th Floor • 5100 Poplar • Memphis, TN 38U7 • 901-767-6851 

March 2 8 , 19 80 

TEUEX 53927 

Mr. Robert J . De S t e f a n o 
S e n i o r Pu rchas ing Agent 
C o n t r a c t i n g S e c t i o n 
Chemica ls , C o n t r a c t i n g & Packaging 
Energy and M a t e r i a l s Depart inent 
E . I . Du Pon t de Nemours & Coinpany, I n c . 
Wilmington, Delaware 19898 

Dear Bob: 

Confirming our discussion of March 27th, Vertac Chemical 
proposes to formulate 300,000 gallons of Lannate from 
technical methomyl to be provided by Du Pont in fifty 
kilo drums, and package this material in one gallon con
tainers. Vertac's fee for the formulating and packaging 
is to be $0.90 per gallon, FOB West Helena, Arkansas with 
all raw materials and containers to be provided by Du Pont. 
Further, Du Pont will reimburse Vertac's direct out of 
pocket costs for disposing of the empty fifty kilo drums. 
Vertac is planning to be in operation during the week of 
April 7th and will produce formulated Lannate at about 
the rate of 100,000 one gallon containers per month. 

It is our understanding that Du Pont has on hand a limited 
humber of fifty five gallon drums of liquid Lannate formu- f 
lation. Vertac's fee for formulation confirmation and -. I/' 
packaging in one gallon containers would be $0.80 per 
gallon per the same basis as above. As indicated, Vertac 
will hire and train a number of employees to free up the 
former Lannate operators and packaging crew for your 
pressing requirements. Therefore, Du Pont's immediate 
authorization to proceed would be in our mutual best interests 

% - L ^ 

^•X'^'^-
^ ' " " ' 

r >r + 

We are pleased to assist Du Pont on the one gallon formulation-
We are also looking forward to reviewing the Lannate contract 
extension and possible new product venture on April 21st. 

Very truly yours. 

CFM:ts 

CC; Mr. M. E. S t e v e n s 
« r . . Jess W. S t u a r t 

George F . Mather 
Bus iness Manager 
Custom Manufac tu r ing and 

I n t e r x n e d i a t e Chemica l s 

AB0000065740/1 
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VERTAC, INC. 

^niiu 

SUITE 2414 • 5100 POPLAR 
MEMPHIS, TN 33137 • 901-767.6851 

INTEROFFICE CORRESPONDENCE 

DATE: • ^^, -

January.11,;1980 

TO: 

B i l l Shackel ford 
PROM: •..'•'v' •-•..-' ;''.>•. i--^'.-»c?. •J'^'is.'sjjjj/'4-••<• $• 

• G . F . M a t h e r ' ^ - ^ l / V i i ^ ^ ^ ^ ^ ¥» 

SUBJECT; 

LANNATE CHARGES 

REPLY REQUESTED BY IDATE) 

.V:iv 

Per the terras of the June 1, 197 5 Lannate Agreement, Vertac revised 
its Lannate manufacturing charges effective January 1, 1980 for the 
period to June 1, 198 0. Please note per" the attached November 1, -
19 80 letter from C. P. Bomar to R. S. Seidel of Dupont, that stand-by 
costs should now be billed at $16,458 starting in January 1980. 

-̂Jf̂ ?7<M~~-
:tes 

Attachment 

CC: P a t Bomar 
Rosemary C a l v e r t 
Ray G u i d i 
L a n n a t e F i l e 

AB0000065768/1 



V E R T A C , INC. S U n e 3 ' i - \ 4 ' 5 1 0 0 POPLAR • MEMPHIS. TN 3 8 1 3 7 • SOI- "767-6851 -̂ •, 1 
• / . • ' . ' ¥ : ' . ' , •;' ••-. , •' •> ••'.• "'f"'" 

• - •. . ' • •' .- ^.'' ' ^ r ' : V \ " - ' ' - - x '• . • . ' • ' • • • 

Mr. R. S. Se: 
Energy and Materi 
E.I. DuPont de Nemours'Company, Incr4i.4'?;.'-54;.v 
Wilmington, Delaware 19898 

Dear Dick: 

In accordance with the terms of our June 1, 19 75 Lannate 
Agreement as amended, Vertac will revise its Lannate- • 
manufacturing charges effective January 1, 19 80 per "the 
attached Exhibit C for the period of January 1, 1980 to 
June 1, 19 80. We are, for the moment, not asking to- ..- • 
renegotiate the add-on charge, but as we discussed, we 
may want to address this in the near future. 

Vertac is aggressively reviewing the short term and long 
term Lannate picture in consideration of our mutual in
terests discussed at last week's meeting, and I will be 
contacting you to discuss this further in the near future. 
Meanwhile, if you have any questions regarding the attached 
Exhibit C, please let me know. 

Very t-ryfLy yours. 

C- P. Bomar,- Jr̂  
Vice President 

CPB:ts 
Attachment 
CC: Mr. J. W. Stuart 

AB0000065768/2 



Effective January 1, 1980 

EXHIBIT "C" 

For the Period: 1/1/80 - 6/1/80 
•I-

Manufacturing Cost/Product 10 ..':?'*^; 'v';̂ ^̂ ?.̂  
1,200,000 gallons, year capacity @ 330 day/year operatic 

RAW MATERIAL USAGE 
Slurry (as lOOZ MTAAO) 
Methyl Isocyanate 
Methanol 
Methylene Chloride 

- • '.• . ',=- V* '̂'fei-': *-'• ••-;--
. , r . ' . . : . ' . . . . - • -TSi- ;:- . .• 

USAGE . 
PER 

GALLON' 

1.33 
0.75 
5.25 
0.70 

i'.^' î'••' 
UNIT.V. J.. VARIABLE • .;.<.- F 
COST ''"ICOST/GALLON':Vf;-', 
$• -• '\ ̂  "' " " $ ̂ :'' -•;.'• PER MONTH 

.••a,,-i-

•iT'^iW-i 

0.2575 

SIAOTr! 
COSf/MO 

0.18025 

2. UTILITIES 
Electricity 
Steam 
Water 
Nitrogen 
Natural Gas 

Sub Total 

3. OPERATING LABOR 
Operating 
Packaging 

Sub Total 

1.72 .KWH 
13.10 lbs. 
A.15 gal. 
7.55 SCF 

876 .-̂ISCF (2) 

0.03405 
0.00462 
0.00058 
0.00380 
1.7685 

0.05857 
0.06052 
0.00241." 
0.02869 

0.015019 

0.0960 
0.0960 

1,714 
886 
208-
450.- . 

1,549 

Net Billi 

-
4 

.. 
4,807 

13,049 
6,338 

19,387 3,2! 

MAINTENANCE 
Repair Labor 
Maintenance Mat, 
Maintenance O/H 

Sub Total 

5.593 
5,405 
2.486 

13,484 2,8: 

5. MISCELLANEOUS OPERATING 
EXPENSE 
Supervision & Clerical 
Operating Materials 
Laboratory 
Shipping & Handling 

Sub Total 

6. ADMINISTR.\TIVE 0/H 
Sub Total 

0.01725 

0.01725 

3,927 
1,207 
6,057 
1,138 

12,329 

8,082 

2,7^ 

2.35 

T7n 

WASTE DISPOSAL 
Sub Total 

TOTAL 

xn. 
$ 0.44369 $ 58.089 . $ 16,4j 

(!) For declared six months (min.) period; charge for shorter periods will be negotiated. 
(2) Monthly consumption. 
(3) To be billed at costs from mutually acceptable disposal companies, but not to exceed 

$0.28 per gallon of Product 10, including on-site disposal costs at Vertac, West Helena 
pl.int. 

AB0000065768/3 



DCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

II. EQUIPMENT LIST 
GENERAL 

GEHERAL 

The detailed descriptions of equipment associated with the operations 
discussed in this standard are provided in the Urea Herbicide area 
Equipment Description Hanual. (See reference (11)). 

In general, all equipment and piping associated with phosgenation, 
dehydrohalogenation, vacuum flash, and off-gas recovery must be 
fabricated from materials of construction that will not fail 
catastrophically when occasionally exposed to a hydrous hydrochloric 
acid environment. The most common materials of construction 
recommended for such service are Hastelloy C-276", nickel, glass, TFE 
(Teflon*), tantalum, and some high nickel alloys (e.g. Inconel* 600). 
Tbe recommended materials for the HCl recovery system are glass, 
graphite, Hastelloy B, rubber, Teflon*, and certain other thermo
plastics. 

Most of these recommended materials have limitations. A metallurgist 
shouî d be consulted before selecting any material for . a particular 
service. 

Besides materials of construction, the only other critical piece of 
equipment is the phosgenator agitator. This agitator must be 
equipped with a seal capable of containing the contents of the 
phosgenator at tbe operating pressure used. Double mechanical seals, 
for example, have worked well in this environment. 

-2100-
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E. \ . oi i P O N T DE NEMOURS & C O M P A N Y /» 
la-JlZ.. 

on.TVD 

WILMINGTON. DEij^WARE 19898 §<:A*zAjM' 

MATERIALS ANO L o a i s n c s oepARTMENT Oc t o b e r 2 3 , 1985 
r 

Mr. R. Cheves 
Vertac Chemical Corporation 
One Greentree Center 
Suite 201 
Marlton, NJ 08053 

Dear Mr. Cheves: 

INQUIRY NO.: RJD-131-1 

Please provide a quotation covering tolling services for our 
Agricultural Products Department. The product covered would be 
6MM-7MM lbs./year of 3,4-dichlorophenylisocyanate. The service would 
begin approximately 3rd or 4th Quarter of 1986. Xour quotation should 
be an estimate (showing range of minimum-maximum) based on the following: 

• Du Pont will supply everything. 

• Contractor will be responsible for waste disposal; 
however, Du Pont reserves the right to approve 
ultimate disposal company and site. 

• Need to show cost elements involved in your total 
and any capital necessary. 

This data package is accepted in accordance with our Confidential 
Information Agreement dated October 21, 1985. 

This request for a quotation should not be construed as a commitment 
to purchase any service. 

Your reply by November 25, 1985 would be appreciated. Please refer 
to our Inquiry No. RJD-13J-1. If you have any questions, please contact me. 

Very truly yours, 

.MM^^ 
R. J./bE STEFANO 
SENIOR PURCHASING AGENT 
CONTRACTING & PACKAGING SECTION 

RJD/es 
Attachment 

cc: T. N. Kirchner-APD-Barley Mill 

ABOOOOl 17579/2 
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PRELIMINARY TECHNICAL PACKAGE 

MANUFACTURE OF 3.4 DICHLOROPHENYL ISOCYANATE fPCPIl 

E. I. DU PONT DE KEMOURS & CO., INC. 
AGRICULTURAL PRODUCTS DEPARTMENT 

HIUtlNGTON, DELAWARE 19898 

CONFIDENTIAL SPECIAL CONTROL 

Prepared by: 

D W Parman 
Wilmington 
October 1, 1985 

ABOOOOl 17579/3 



INDEX 

•I. INTRODUCTION 

II. PROCESS DESCRIPTIONS FOR DCPI MANUFACTURE 

A. CURRENT PROCESS USING MBC SECTION I 
MONOCHLOROBENZENE SOLVENT 

B. SOL'VENT-FREE TECHNOLOGY FOR SECTION II 
HIGH PURITY PRODUCT 

C. PROCESS USING ANISOLE AS CATALYTIC SECTION III 
SOLVENT, AN ALTERNATE TO SOLVENT 
FREE TECHNOLOGY, FOR HIGH PURITY 
PRODUCT 

III. APPENDICES SECTION IV 

A. MATERIAL SAFETY DATA SHEETS 

B. RAW MATERIAL SPECIFICATIONS 

NOTE 

The required product nust be high purity as specified on 
page 7 of Section II. Section I, "the monochlorobenzene 
technology, which does not produce high purity product, is for 
your information. Section II & III are alternative processes 
for high purity product. These processes or any other that can 
produce specification product vill be considered. 
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INTRODUCTTON 

The purpose of this nanual for Dichlorophenyl Isocyanate (OCPI ) is to 
docunent the product fornule and process. 

For general guidelines concerning Safety and Environnent, Quality, 
Production or Accounting Procedures, refer to your 'Guidelines and 
Instructions for Contractors* nanua.'. If you do not have a copy of this 
manual . contact your Ou Pont Contacv Adninister. 

THE FOLLOWING INFORMflTIGN IS BASED ON TECHNICAL DATA THAT OU PONT BELEIVES 
ARE RELIABLE. IT IS INTENDED FOR USE BY PERSONS HAVING TECHNICAL SKILL 
AND AT THEIR OUN DISCRETION AND RISK. SINCE CONDITIONS DF USE ARE OUTSIDE 
OUR CONTROL. WE MAKE NO WARRANTIES. EXPRESS OR IMPLIED. AND ASSUME NO 
LIABILITY IN CONNECTION WITH ANY USE OF THIS INFORMATION. THE INFORMATION 
AND DATA IN THIS MANUAL MAY NOT BE SUFFICIENT FOR EOUIPMENT DESIGN OR 
SIZING. 

The infornation in this nanual is to be considered COFIDENTIAL. The 
Contractor shall not furnish it to any third party ulthout prior uritten 
pernission of Ou Pont. 

ABOOOOl 17579/5 



PROCESS DESCRIPTION FOR MANUFACTURE OF 

DCPI VIA IA PORTE PROCESS 
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DCPI MANUFACTURE I. PROCESS DESCRIPTION 
TECHNICAL STANDARD A. PROCEISS CHEMISTRY 
LA PORTE - JUNE, 1982 1.0 MAIN PROCESS REACTIONS 

A. PROCESS CHEMISTRY 

1.0 MAIN PROCESS REACTIONS 

3,4 Dichlorophenylisocyanate (DCPI) is manufactured via two main 
process steps: an exothermic phosgenation reaction step and an 
endothRcmic dehydrohalogenation step. 

1.10 Phosgenation 

In the phosgenation step 3,4 dichloroaniline (OCA) reacts 
with phosgene (carbonyl chloride) in a monochlorobenzene 
(.̂ C8) solvent niediuni and in the presence of trimethyla-Ttine 
(TMA) catalyst to form 3,4 dichlorophenyl caibano/l 
chloride (DCPCC), Hydrogen chloride (HCl) is generated as 
a by-product. The reaction is as shown below: 

(1) DCA -̂  COClj "^^ ^ DCPCC + HCl 

The reaction conditions required to achieve high yields and 
quality are discussed in Section B of this chapter and in 
Chapter III. 

1.20 Dehydrohalogenation 

In the dehydrohalogenation step, 3,4 DCPCC formed in the 
phosgenation step endothermically decomposes to 3,4 DCPI 
and hydrogen chloride as shown below: 

( 2 ) DCPCC " ^ ^ ^ >> OCPI 

'i. - 1 1 0 0 -
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DCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

1. PROCESS OESCRIPTION 
A. PROCESS CHE:-IISTRY 
1.0 MAIN PROCESS REACTIONS 

-^ 1.0 Main Process Reactions (Cont'd) 
r 

1.30 Caustic System 

In the caustic system, various chemicals must be neutral
ized before certain vapor streams, can be discharged to the 
atmosphere. Phosgene is neutralized in the caustic system 
according to the equation below: 

(3) COClj + 4 NaOH -*. 2 NaCl 4- NajCOj + 2 HjO 

Hydrogen chloride is neL'ttalized according to this fequation; 

(4) HCl MaOH NaCl HjO 

Chlorine is neutralized according to this equation: 

4' 
U 

(5) Clj + 2 NaOH NaOCL NaCl H,0 

% U •1101-
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DCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

I. PROCESS DESCRIPTION 
A. PROCESS CHEMISTRY 
2.0 SIDE PROCESS REACTIONS 

2.0 SIDE PROCESS REACTIONS 

2.10 Phosgenation 

Under the conditions of the phosgenation step, DCPCC can 
begin to decompose (dehydrohalogenate) to DCPI and HCl as 
shown in Equation (2). Other possible side reactions which 
can or will occur in the phosgenation step ate: 

(6) 

(7) 

(8) 

DCA HCl 

T.'IA + HCl 

COCl- + HjO 

DCA'HCl 

TMA'HCl 

COj •̂  2 HCl 

% ^ 

The hydrolysis of phosgene as shown in Equation (3) is a 
relatively slow reaction and only occurs when an excessive 
amount of water is present in the system. 

The formation of bis urea in the phosgenation system is an 
undesirable side reaction which can result from the 
following reactions: 

(9) 3,4 DCA + 3,4 DCPI *- BIS UREA 

(10) 3,4 DCA •*• 3,4 DCPCC >- BIS UREA + HCl 

(11) 2 3,4 DCPI + H2O -*- BIS Urea + COj 

If the phosgenation system becomes contaminated with metha
nol from the brine system, in addition to the formation of 
bis urea via Equation (11) abovs, methyl ester will =lso 
form according to the following reaction: 

METHYL ESTER (12) 3,4 DCPI + CH3OH a 

Certain impurities can enter the phosgenation system with 
feed materials. The most significant side reaction that 
occurs in this way is the formation of 2,3 DCPI from 2,3 
DCA impurity in the DCA feed. 

(13) 2,3 DCA + 

(14) 2,3 DCPCC 

COCl TMA 
2 

Heat 

2,3 DCPCC + HCl 

2,3 DCPI + HCl 

Any 2,3 DCPI formed can undergo the same side reactions as 
can 3,4 DCPI. (See Equations 9, 10, 11, and 12). 

-1120-
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OCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

I. PROCESS DESCRIPTION 
A. PROCESS CHEMISTRY 
2.0 SIDE PROCESS REACTIONS 

./ 

2.0 Side Process Reactions 
r 

2 .10 Phosgena t ion ( C o n t ' d ) 

Another s i d e r e a c t i o n t h a t can occur in t h e p h o s g e n a t i o n 
s y s t e m b u t t o a l e s s e r d e g r e e t h a n t h e f o r m a t i o n of b i s 
u rea i s the fo rma t ion of 1 ,3 ,5 ( 3 , 4 d i c h l o r o p h e n y l ) - b i u r e t 
a c c o r d i n g to t h e r e a c t i o n e q u a t i o n be low: 

(15) 3,4 DCPI BIS UREA BIURET 

B i s u r e a can u n d e r g o a d e h y d r a t i o n r e a c t i o n t o form 1 ,3 
( 3 , 4 d i c h l o r o p h e n y D - c s r b o d i i m i d e a c c o r d i n g t o t h e r e e c t i o n 
e q u a t i o n be low: 

(16) BIS UREA COC 12 CARBODIIMIDE 
Keat 

«2° 

I-

Very little carbodiimide has been identified- in the process 
or product streams from the Urea Herbicides area. 

TMA can react with phosgene to form dimethylcarbamoyl 
chloride. 

(17) TMA + COCl, D.MCC + CH-Cl 

The solids sometimes found in DCPI manufacture have been 
postulated (Ref. 9) to include various carbimmoniutn salts 
for.Tied by the further reaction of DMCC with phosgene. For 
example: 

(18) DMCC + COClj 

2.20 Dohydrohaloqenation 

Carbim.monium Salt 

Tho most significant side reactions that should be con
sidered during normal operation for the dehydrohalogenation 
step are the formation of DCPCC from DCPI and HCl according 
to the reversible reaction, Equation (2) and the formation 
of 2,3 DCPI according to Equation (14). 

During abnormal conditions when the proper impurities are 
present. Equations (8), (9), (10), (11), (12), (15), and 
(16) can take place. 

OCPI can also polymerize under certain conditions (high 
temperature and concentration) to form dimers and trimers 
of DCPI. 

-1121-
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DCPI .MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

I. PROCESS DESCRIPTION 
A. PROCESS CHEMISTRY 
2.0 SIDE PROCESS REACTIONS 

< ^ 
2.0 Side Process Reactions 

to forn 
Linuron and 

2.20 Dehydrohalogenation (Cont'd) 

If linuron, diuron^ or methyl ester are present in the 
phosgenation system, they will react with DCPI 
allophanates or similar compounds (see tY. 
Diuron Technical Standards for more details). 

2.30 Caustic System 

In the caustic system during abnormal conditions (as 
discussed in Section B of this chapter) certain side 
reactions can occur. Phosgene can undergo hydrolysis 
according to Equation (8). Chlorine can -̂ Iso undergo 
hydrolysis according to the reaction equation below: 

(17) Cl. ^2° HOC? HCl 

Sodium hypochlorite which is formed from the neutralization 
of chlorine according to Equation (5) can decompose to 
sodium chlorate according to the equation below: 

(18) 3 NaOCl NaClO, 2 NaCl 

-1122-
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^ ' ' 
DCPI MANUs "\Z 
TECHNICAL :>. .ARO 
LA HORTE - JULY. 1982 

/'S^ 
1 . PSOCESS DESCRIPTIOH 
A. PROCESS CItEMISTRY ^ 
3 .0 INDEX OF CHEMICALS 

f l - \ 

NAME 

Cl 
J 

3 .0 INDEX OF CHEMICALS (R E C I - Z Q ^ - . ) 

STRUCTURE 
MOLECULAR 

WEIGHT 

1.3 ( 3 . t D l e h l o r o p h e n y l ) -
Uta Urea 

H II 

I I 
(^.N>-C-N- R 

11 
O 

350.OU 

l i 3 . 5 ( 3 . 0 Dichlorophenyl ) . 
B iu re t 

HO 0 il 
' ll It I 

B_N-C-M-C-M-R 
/ 
R 

538.06 

Carblfflmonlum 
Sal ts 

(CH,) - M=C^ c r 
3 2 ••• N ^ 

Carbodiimide R-NsCsH-R 332.02 

-1130-
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DCPI MANUV IE 
TECHNICAL L -ARD 
U PORTE - JULY, 1982 

( I '^*^ 
I . PROCESS DESCRIPTION 
A. P;V0CE3S C'lEMISTRY 
3.0 INDEX OF CHEMICALS'" 

3.0 Index of Chemicala (Cont'd) 

NAME .STRUCTURE 
MOLECULAR 

WEIGHT 

Clilorlno Cl. 70.92 

Carbon DionIde CO- •14.02 

3.'i Dichloroanil ine R-NIL 162.02 

2.3 Dichloroanil ine 

CI Cl 

0 -NIL 162.02 

3.4 DCA Hydrochlor ide 

II 

B_N-H*-C1" 198.49 

3.4 Dichlorophenyl 
Carbamoyl Chloride 

II 0 
I II 

R-N-C-Cl 224.48 

- 1 1 3 1 -
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OCPI MANm -RE 
TECHNICAL . OARD 
LA POKTE - JULY. 1962 

/ ' : ^ r r ^ 
I . PROCESS DESCRIPTIOH 
f.. PROCESS CHEMISTRY 
3 . 0 INDEX OF C H E M I C A L S ' * 

3.0 Index of Chemicals (Cont 'd) 

NAME 

2.3 Dichlorophenyl 
Carbamoyl Chloride 

STRUCTURE 

C l . . ^ ^ — C l il 0 
— H - C - C l 0 

HOLECULAR 
WEIGHT 

224.48 

3.4 Dichlorophenyl 
Isocyanate 

R-NsC=0 188.02 

2.3 Dichlorophenyl 
Isooyanato 

Cl^ Cl 

0 -HiCsO 188.02 

Dimethyl Carbamoyl 
Chloride 

0 
l| 

CH, -N-C-C1 

^ I 
CH, 

107.52 

Hydrogen (Flor ida 

Hypochlorous Acid 

HCl 

HOCl 

36.47 

52.46 

-1132-
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< ? ^ ' 
DCPI MANCi5_ • E 
TECHNICAL SI ARD 
U PORTE - JULY, 1982 

I. PROCESS DESCRI.oTIOH 
A. PROCESS CHEMISTRY 
3.0 INDEX OF CHEMICALS "̂  

l^ 

3.0 Index of Chemicals (Cont'd) 

NAME 

Hethanol 

Metityl Chloride 

2-(3.4 Dichlorophenyl). 
1 methylester 

STRUCTURE 

CH^OH 

CM-Cl 

II 0 
I II 

- N - C - O - C H , 

MOLECULAR 

.WErQllt. 

32.04 

50.49 

220.06 

Phosgene 

0 
II 

Cl-C-Cl 93.93 

Sodium Carbonate 

Sodium Chlorate 

Sodium Chloride 

Sodium Hydroxide 

Sodium Hypochlorite 

Na^CO^ 

NaClO, 

NaCl 

HaOII 

NaOCl 

106.10 

106.44 

58.45 

40.00 

74.44 
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T. IIIOCF.S;. uesoniPTioH 
A. HHOLIiSS CHEMISTRY 
3.0 INDEX OF CHEMICALS 

n 

3.0 Index o f Chemicals (Cont 'd) 

NAME STRUCTURE 
MOLECULAR 

WEinilT 

Water II^O 18.02 

Tr imethyl Amine 

C l l , 

1 • 
CH -N 

CH. 

59.08 
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I. PROCESS OESCRIPTION 
B. CONDENSED PROCESS OESCRIPTION 
1.0 PHOSGENATION 

\'^.-^ 
B. CONDENSED PROCESS DESCRIPTION 

-( 

1.0 PHOSGENATION 

The pu rpose of t h e p h o s g e n a t i o n s t e p i s t o r e a c t DCA and p h o s 
gene under c o n t r o l l e d c o n d i t i o n s t o form DCPCC. Molten DCA from 
t h e DCA we igh t a n k (M/T) i s mixed w i t h f r e s h MCB and TMA 
c a t a l y s t b e f o r e i t i s fed i n t o t h e p h o s g e n a t o r v e s s e l . 
L i q u i f i e d phosgene from the phosgene W/T i s fed th rough a d i ? 
p i p e i n t o t h e p h o s g e n a t o r . 

T e m p e r a t u r e , p r e s s u r e , phosgene e x c e s s , p r o p e r m i x i n g , OCA feed 
c o n c e n t r a t i o n TMA c o n c e n t r a t i o n , and DCPCC c o n c e n t r a t i o n 
( i n c l u d i n g any D C P I ) , a r e a l l c r i t i c a l c o n t r o l p a r a m e t e r s t o 
i n s u r e d e s i r e d o o e r a b i l i t y , y i e l d s , a n d - q u a l i t y . D u r i n g t h e 
f o r m a t i o n of DCPCC, one mole of hydrogen c h l o r i d e i s formed f o r 
fcach mole of DCPCC formed. Onder t h e c o n d i t i o n s of t h e 
p h o s g e n a t o r , some of t h e DCPCC d e c o m p o s e s t o form DCPI and 
g e n e r a t e a n o t h e r mole of HCl for e a c h mole of DCPCC t h a t 
decomposes . 

The v a p o r s l e a v i n g t h e p h o s g e n a t o r c o n t a i n m o s t l y phosgene , HCl, 
and MCB bu t a l s o some TMA (or TMA'HCl) and OCPI. These v a p o r s 
v e n t t o t h e o f f g a s r e c o v e r y s y s t e m . A l l v a p o r s t h a t a r e 
condensed in t h e o f f - g a s sys tem r e f l u x t o t h e p h o s g e n a t o r . The 
l i q u i d l e a v i n g t h e p h o s g e n a t o r ( h e r e a f t e r c a l l e d p h o s g e n a t e ) 
c o n t a i n s mos t ly MCB, DCPCC, phosgene , TMA'HCl, and some OCPI. 
T h i s l i q u i d s t r eam i s fed to the d e h y d r o h a l o g e n a t i o n s t e p . 

• ^ > 
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2.0 DEHYDROHALOGENATION 

r The purpose of the dehydrohalogenation step is to convert the 
DCPCC formed in the phosgenation step into OCPI. This 
conversion takes place in two stages. The phosgenate leaving 
the phosgenation step is preheated before being fed to the first 
stage reboiler. More heat is then added to this reboiler to 
continue the conversion of OCPCC to OCPI. The vapors leaving 
the first reboiler contain mostly HCl, MCB, phosgene, and some 
DCPI. The phosgenate liquid leaving the first reboiler is pre
heated before entering the second stage reboiler. Similarly, 
more heat is added to this reboiler to essentially co.iiplate the 
conversion of DCPCC to DCPI. The vapors leaving the second 
reboiler contain about the same materials as those leaving the 
first roboiler. The vapors from both reboilers combine before 
venting to the off-gas system. The "stripp'ed" phosgenate liquid 
leaving the second reboiler consists of mostly MCB, DCPI, 
TK/.'HCl i.nd trace amounts of DCPCC, phosgene and HCl. The 
stripped phosgenate liquid leaving the second reboiler is fed to 
th'e vacuum flash system. 

e . 

<^. 
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3.0 OFF-GAS SYSTEM 

3.0 OFF-GAS SYSTEM 

The vapors leaving the phosgenator and both reboilers, 
consisting of mostly MCB, phosgene, HCl, and some OCPI and 
TMA'HCl, vent to a water-cooled condenser. The vapors that are 
condensed here (mostly MCB, phosgene, and some DCPI) reflux to 
the phosgenator through a dip pipe. The uncondensed vapors then 
vent to a brinecooled condenser. The condensate leaving the 
brine condenser also refluxes to the phosgenator. The 
uncondensed vapors leaving the brine condenser flow through the 
phosgene scrubber, a packed column where they are scrubbed with 
cold HCB. Any MCB and phosgene that are condensed here reflux 
to the phosgenator. The uncondensed 
mostly HCl and phosgene, pass through 
packed column. Cold phosgene liquid 
condensers is used to absorb the last 
gas. The vapors leaving the second 
Freon*-cooled horizo.ital condenser. 

now consisting of 
absojber, another 

vaoors, 
the MCB 
from the -40"r. and -100''F 
traces of .MCB from the off 
packed column feed to a 

O 

The Freon* on the shell 
side of this first condenser is supplied at about -40 F. Vapors 
leaving the first condenser then vent to a second Freon^cogled 
horizontal condenser which is supplied Freon* at about -100 F. 
The liquid leaving the two Freon* condensers passes through the 
packod absorber column and refluxes to the Phosgenator through a 
dip pipe. The vapors leaving the -100 F condenser consist 
mostly of HCl and vent to the HCl recovery systetr. 

d. 
'Kaif 
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Ky 
4.0 VACUUM FL^SH 

The.purpose of the vacuum flash system is to remove some of the 
MCB from the stripped phosgenate before it is fed to the 
amination system. The stripped phosgenate leaving the second 
reboiler is fed into a flash column operated under vacuum. MCB, 
phosgene and some traces of DCPI and KCl vapors are partially 
condensed and collected in a small hold tank. The distillate 
from the hold tank then is recycled to the phosgenator. The 
uncondensed vapors vent to the steam jet vacuum system. The 
steam condensate containing traces of MCB end HCl drain to a 
seal 'pot before being discharged to the liquid waste facilities. 

r 

/ 
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B. CONDENSED PROCESS DESCRIPTION 
5.0 HCl RECOVERY 

5.0 HCl RECOVERY 

Cold HCl vapors containing traces of phosgene leave the -100°F 
condenser and vent to a falling film, water-cooled absorber/-
cooler. The HCl vapors absorb into a weak acid solution which 
drains from a packed scrubber. Some of the phosgene fed to the 
HCl recovery facilities is hydrolyzed to HCl and then also 
absorbed to form hydrochloric acid. The hydrochloric acid 
leaving the absorber cooler drains into a tank. From this tank 
it is recirculated and then transferred either to a storage tank 
(if it can be sold to an outside customer or used elsewhere on 
the plant) or to a limestone neutralization pit (from which it 
is discharged to the waste water treatment facilities). 

Vapors from the recirculation tank and the bottom of the 
absorber cooler vent to the packed scrubberv Fresh water scrubs 
these vapors before the weak acid drains to the absorber coaler. 
Vapors fiom the packed scrubber, consisting mostly ot: inert 
gases with traces of HCl and phosgene, vent to the caustic 
system. . . -

-1240-
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6.0 CAUSTIC SYSTEM 

^ ^ 

^J 

The purpose of the caustic system is to neutralize any phosgene, 
chlorine (unloaded from tank cars at Urea Herbicides only for 
use in other areas), and HCl that may be present In various 
vapor streams before they are discharged to the atmosphere. An 
aqueous caustic solution in the caustic recirculation tank (CRT) 
is pumped through a cooler to either a packed caustic scrubber 
or a liquid eductor jet. The liquid from the jet drains back 
into the CRT. The liquid that passes through the packed 
scrubber drains back to the CRT also. The mostly inert vapors 
leaving the caustic scrubber discharge to the atmosphere. 

During normal operation, vapors from the packed scrubber in the 
HCl system, the vacuum flash jet system, the vacuum flash 
distillate hold tank, the stripped phosgenate hold tanks 
(SPHT's) and the phosgene weigh tank vent continuously or semi-
continuously to the caustic jet. Also during normal operation. 
vapors from the caustic recirculation tank and the 
tank (S/T) vent similarly to the caustic scrubber.. . 

C l . s t o r a g e 

t a n k c a r ( T / C ) 
v e s s e l , and t h e 

As p e r i o d i c n e e d s a r i s e , v a p o r s from t h e CI2 
s p o t , phosgene t r u c k s p o t , C l - S/T, p h o s g e n a t o r 
p h o s g e n e f e e d l i n e can be v e n t e d t o t h e c a u s t i c j e t . T h e s e 
p e r i o d i c n e e d s a r i s e d u r i n g CI2 T/C o r phosgene c y l i n d e r 
u n l o a d i n g o p e r a t i o n s , ma in tenance o p e r a t i o n s a s s o c i a t e - i wi th Cl^ 
u n l o a d i n g f a c i l i t i e s , phosgene u n l o a d i n g f a c i l i t i e s or t h e 
p h o s g e n a t i o n f a c i l i t i e s , and d u r i n g c e r t a i n emergency 
isi t u a t i o n s . 

Another i m p o r t a n t f e a t u r e of t h e c a u s t i c sys tem i s t h e emergency 
c a u s t i c s y s t e m . T h i s system p r o v i d e s t h e p r o t e c t i o n needed t o 
p r e v e n t t o x i c v a p o r s ftom b e i n g d i s c h a r g e d t o t h e a t m o s p h e r e 
d u r i n g power f a i l u r e s , r e l i e f d e v i c e f a i l u r e s , or when t h e 
c a u s t i c s c r u b b i n g s o l u t i o n becomes i n a d e q u a t e d u r i n g normal 
o p e r a t i o n . When a c t i v a t e d ( e i t h e r a u t o m a t i c a l l y or m a n u a l l y ) , 
t h e e .mergency c a u s t i c s y s t e m i s d e s i g n e d t o d e l i v e r a weak 
c a u s t i c s o l u t i o n (8-10% w t . ) t o t h e c a u s t i c s c r u b b e r f o r a 
l i m i t e d p e r i o d of t ime and a l s o p r o v i d e s a l i m i t e d s u p p l y of 
w a t e r t o t h e c a u s t i c j e t t o a s s i s t w i t h e v a c u a t i n g c e r t a i n 
e q u i p m e n t . 

The c a u s t i c s o l u t i o n t h a t r e c i r c u l a t e s t h r o u g h t h e c a u s t i c 
s c r u b b e r and c a u s t i c j e t d u r i n g n o r m a l o p e r a t i o n i s p r e p a r e d , 
b a t c h w i s e by d i l u t i n g 50% (we igh t ) sodium h y d r o x i d e w i t h wa te r 
t o 10%. When the c a u s t i c s t r e n g t h d r o p s t o abou t 3% ( w e i g h t ) 
t h e b a t c h i s c o n s i d e r e d " s p e n t " . The s p e n t c a u s t i c s o l u t i o n 
d u r i n g normal o p e r a t i o n and a l s o d u r i n g emergenc i e s i s 
d i s c h a r g e d t o the l i q u i d was te f a c i l i t i e s . 
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III. OPERATING TECHNOLOGY 
A. PRINCIPLE OF OPERATION 
2.0 PHOSGENATION 

2.0 PHOSGENATION 

DCA, phosgene (fresh and recycle), MCB (monochlorobenzene) 
solvent, and TMA (catalyst) are fed to the phosgenator to form 
DCPCC and some OCPI. (See Chapter I, Section B for details).. 
The key operating variables are temperature, the amount of 
phosgene in the liquid phase, DCA feed concentration, TMA 
concentration, OCPCC concentration (including any DCPI) and 
mixing. 

Temperature is controlled by condensing phosgene to remove heat 
from the system. Temperature .must be high enough to prevent 
DCPCC and OCA hydrochloride from precipitating or plating out on 
the walls of the equipment. It must not be so high, however, 
that the desired phosgene excess (inver-sely proportional to 
temperature) cannot be maintained. 

Phosgene excess is necessary to ensure that DCA reacts to form 
DCPCC instead of bis urea (see Sections I.A.1.0 and 2.0). 
Phosgene excess must be in the liquid phase to be beneficial and 
is directly proportional to phosgenator pressure'. ' In addition 
to temperature and pressure dependence, phosgene excess is also 
directly proportional to heat input to the phosgenator. This is 
because increasing boilup strips BCl from the liquid. This 
reduces .HCl in the vapor also, since it is not condensed in the 
off-gas system and therefore leaves the phosgenation system. 
The reduction in HCl partial pressure is accompanied by a corre
sponding increase in phosgene partial pressure (at constant 
te.mperature and total pressure) and therefore by increased 
phosgene liquid concentration. Heat can be added to the 
phosgenator via the vessel jacket, heat traced and jacketed 
piping in the recirculation loop, heat from the exothermic 
reaction (DCA and C0C1_) , and as sensible heat from the 
and recycle streams. 

feeds 

DCA feed concentration in the solvent feed should be maximized 
to reduce the load on the solvent removal facilities (including 
the vacuum flash system and the amination system concentrators 
and stills). However, if the DCA feed concentration gets too 
high, DCPI quality and thus DCA yield are reduced. These 
reductions result mostly from the formation of bis urea. (See 
Chapter I, Section A for details on side reactions). 

-3110-
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r. 

c 

2.0 Phosgenation (Cont'd) 

The presence of TMA in the phosgenator improves the conversion 
of DCA to OCPI.. The catalytic mechanism of TMA is unknown. Its 
concentration is controlled by ratio feed control with DCA. if 
TMA concentration gets too high, TMA hydrochloride (TMA'HCl) 
begins to precipitate from the phosgenate solution and also to 
carry up to the off-gas system causing pluggage problems. 

The concentration of DCPCC plus any DCPI in the phosgenate 
should be maximized to reduce the load on the solvent renoval 
facilities. If this concentration gets too high, though, more 
bis urea and other by-products form to reduce DCPI quality. Tne 
DCPCC/DCPI concentration is most critical in the phosgenator, 
since DCA is fed only to the phcsgenator and very little OCA 
leaves the reactor. 

To take advantage of efforts to control temperature, phosgene 
concentration, DCA feed concentration, TMA concentration, and 
DCPCC/DCPI concentration, the phosgenator contents must be well 
mixed. By-product side reactions occur in any regions that are 
poorly mixed, especially in the DCA feed region. Mixing in the 
phosgenator is enhanced by mechanical agitation, pump recircu
lation, static mixing, thermal agitation, and feed (or recycle) 
flow velocities and positioning. Mechanical agitation and puxp 
recirculation are the primary means for assuring that the bulk 
of the phosgenator contents is well mixed. The velocity of the 
DCA feed and its point of entry into the phosgenator are 
critical toward enhancing the probability that DCA will react 
only with phosgene in the bulk liquid. 

-3111-
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3.0 DEHYDROHALOGENATION 

The conversion of DCPCC to OCPI is an endothermic reaction. The 
rate of this conversion and its degree of completion are a 
function of heat input and the removal of HCl from the 
phosgenate in the reboilers. HCl removal is critical because 
the conversion of DCPCC to DCPI is a reversible reaction. 

Heat input to the two-stage dehydrohalogenation is provided by 
steam jacketed preheaters, steam jacketed vessels, and bayonets 
inside the vessels. Heat input to the preheaters must be 
controlled to prevent "vapor locks" as the phosgenate passes 
through them. The temperature during dehydrohalogenation must 
also bo kept low enough to prevent thermal decomposition of DCPI 
to unwanted by-products. 

U 
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4.0 OFF-GAS RECOVERY 

4.0 OFF-GAS RECOVERY 

The objective of this system is to recover as much OCPI, MCB, 
and phosgene as possible from the vapors leaving the phosgenator 
and reboilers. The load on the off-gas system is mostly a 
function of phosgenation temperature, pressure and heat input. 
When the off-gas system becomes overloaded, it tends to become 
restricted more frequently, thus reducing process utility. Off-
gas restrictions develop when excessive amounts of DCPI and/or 
TMA'HCl are present in the vapors leaving the water-cooled 
condenser. They also develop when excessive amounts of MCB are 
present in the vapors leaving the -40°F condenser. (MCB freezes 
at about -45°C.) 

Reflux streams from the off-gas system all return to the 
phosgenator through dip pipes to enhance mixing and dispersion 
into the phosgenate. Temperature and pressure drops through the 
off-gas system are controlled to maximize production capacity 
and operating utility. 

C 
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IH. OPERATING TECHNOLOGY 
A. PRINCIPLE OF OPERATION 
5.0 VACUUM FLASH 

c 

Key operating variables for this system are DCPI concentration 
leaving the system, temperature, pressure, and the concentration 
of DCPI in the recycle solvent. Temperature and pressure are 
used to control the amount of solvent removed from the DCPI feed 
solution. Any solvent that is removed in this syste.Ti reduces 
the load on the solvent removal facilities in the amination 
system and on the solvent purification facilities (dehydration 
and refining). If too much solvent is removed (DCPI solution 
too concentrated) less fresh solvent is available to dilute the 
DCA feed to the phosgenator. (The solvent used to dilute the 
DCA feed must contain less than about 100 ppm phosgene and 1000 
ppm DCPI to prevent significant DCA yield loss.) During linuron 
operation, if the DCPI feed to amination becomes too concen
trated, more bis urea is formed by the reaction between DCPI and 
water. During, diuron operation, stronger DCPI results in 
ctronger diuion aminate which must be kept above its uieltitig 
point to prevent pluggage problems. 

The temperature of the vacuum flash system must' be kept low 
enough to prevent thermal decomposition of the DCPI. If the 
concentration of DCPI in the recycle solvent gets too high, its 
transfer line can become restricted. 

•4 
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6.0 HCl RECOVERY 

A significant amount of heat is generated from the absorption ot 
HCl gas into water to form hydrochloric acid. Enough water must 
be added to absorb all the HCl gas leaving the off gas system 
and enough cooling must be provided to dissipate the generated 
heat. Any HCl or phosgene that leaves this system increases the 
load on the caustic system. 

The HCl recovery system must also produce good quality HCl. 
Iron contamination indicates a corrosion problem and also 
discolors the HCl by-product making it undesirable for off-plant 
sale. MCB contamination must be minimized to prevent attack on 
the lining in the storage tank. MCB is removed from the HCl by 
passing if through carbon adsorbers before it is transferred to 
the storage tank. 

•h 
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7.0 CAUSTIC SYSTEM 

The load to the caustic system is variable during normal 
operation. The strength of the recirculating caustic solution, 
its temperature, and the amount of vacuum at the caustic jet 
must be monitored to prevent the release of toxic gases to the 
atmosphere. 

A dip pipe is provided on the discharge of the caustic jet to 
improve the mixing between the toxic gases and the 
solution and minimize the corroslvity of 
caustic recirculation tank. Therefore the 
caustic recirculation tank needs to be high enough to submerge 
the dip pipe slightly. If the dip pipe is too deeply submerged, 
the capacity of the caustic jet is reduced. 

caustic 
the vapors in the 
liquid level in the 

Periodically, the emergency caustic 
vt-tify that tney function properly. 

facilities are tested to 

V .' 

J 
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0 CRUDE UNLOADING^ 

1.0 CRUDE UNLOADING 

ITEM 
LIMITS 

UPPER LOWER 

1.10 Phosgene Unloading 

a. Nitrogen Supply 
Pressure 

175 psig 130 psig 

UA3I3 FOR CONTROL LIMITS 

UPPER: Nitrogen header relief valve setting. 
LOWER: Tills is the uilnlmum pressure required to 

ovcrcotne tha cylinder pressure, transfer line 
static head, and normal weigh tank pressure. 

b. Phosgene Weigh 
Tank Pressure 

250 psig 40 psig UPPER: Weigh tank design pressure. 
LOWER: This Is equivalent to the vapor pressure of 

phosgene inside the weigh tank. 

1.20 DCA Unloading 

a. Nitrogen Supply 
Pressure 

b. DCA Weigh Tank 
Temperature 

75 psig 15 psig 

iio**c ao^c 

UPPER: The DCA T/C design pressure is about 100 
psig. 

LOWER: This Is the minimum pressure required to 
overcome the transfor lino static nead. 

UPPER: DCA starts to decompose if held above 110°C 
for more than about one day. . 

LOWER: The malting point of DCA Is about 72 C. 

1.30 THA Unloading 

a. THA Cylinder 
Pressure 

250 psig 35 psig UPPER: TMA feed line relief valve setting. 
LOWER: TMA cylinder pressure must be high enough to 

overcome the feed line and pliosgchator 
pressure. 

-3200-

ABOOOO117579/30 



DCPI MANv^ : RE 
TECHNICAL <DARD 
LA PORTE - JUNE, 1982 

/ * > • 
V i l l . C.'tR.ATING TECHNOLOGY ^ 

5 . CRITICAL CONTROL L IM IT ; , 
2 . 0 PHOSGENATION "* 

2 .0 PHOSGENATION 

ITEM 
LIMITS 

UPPEIt LOWER 

a. Phosgenator Temperature 100 C 72°C 

BASIS FOH CONTROL LIMITS 

b. Phosgenator Pressure 40 psig 1 PslB 

UPPER: 

LOWER: 

CHANGES: 

UPPER: 

Assuming an equipment design pressure 
limitation of 50 psig, yields begin to suffer 
due to Insufficient dissolved phosgene in the 
liquid phase. 
DCPCC. and OCA hydrochloride start to 
prcoipitate due to lower solubilities. 
Thg phosgenator temperature was increased to 
80 C during 1980 to Increase capacity. It 
was then reduced to 76 C to improve DCA 
yield. 

Host o f t he equipment i n the phosgena t i on 
system i s designed f o r 50 ps ig maxltnuffl. 

LOWER: A s l i g h t p o s i t i v e p r e s s u r e I s r e q u i r e d t o 
keep a i r ou t o f the system since i t con ta ins 
both oxygen and mo is tu re . 

CHANGES: Dur ing 1974 the phosgena t i on p r e s s u r e was 
In i i reascd f rom 5 p s l g t o 10 p s i g . D u r i n g 
1975 I t was i n c r e a s e d t o 15 P ^ l g . Dur ing 
1979 i t was i n c r e a s e d t o 20 p s l g . A l l 
I n c reases were made t o i n c r e a s e o p e r a t i n g 
capac i ty and u t i l i t y . (Reduces loud on York 
system.) 
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DCPI MAHi;^ RE 
TECHNICAL i OARD 
LA PORTE - JUNE. 1982 

f~' .V. 
OPERATING TECHNOLOGY . 
CRITICAL CONTROL LIMITS 

2.0 PHOSGENATION -> 

III. 

2.0 Phosgenation (Cont'd) 

ITEM 
LIMITS 

UPPER LOWER 

0. DCA Feed Conoentratlon 32S (wt.) 51 (wt). 

d. Phosgene Excess 100t (molar) 12« (molar) 

BASIS FOR CONTROL LIMITS 

UPPER: Unwanted side reactions stai t Lo seriously 
reduce yields. 

LOWER: Generates an excessive load on solvent 
removal facilities. 

UPPER: Significant capacity reductions result due to 
excessive load on off gas recovery system. 

LOWER: Unwanted side reactions begin to seriously 
reduce yields. 

e. TMA Feed Ratio 
Lbs. Lbs. 

0.30 Cwt. DCA 0.05 Cwt. DCA UPPER: TMA hydrochloride starts to precipitate from, 
solution and cause pluggage problems in 
transfer lines and off gas system. 

LOWER: Unwanted side reactions begin to seriously 
reduce yields. 

CHANGES: During 1980 THA feed was dlscontlnuod to 
evaluate improvements to the OCPI purifi
cation proposal. Diuron quality dropped 
about 1.51 . TMA feed was resumed to improve 
product quality. 

-3211-
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<!3V 
DCPI MANVSI ''E 
TECHNICAL ;>. JARD 
LA PORTE - JUNE, 1962 

C^ III. OPERATING TECIIMOLOGY '̂  
B. CRITICAL CONTROL LIMITS 
2.0 PHOSGENATION "̂  

2.0 Phosgenation ((k>nt'd) 

LIMITS 
ITEM 

f. DCA Feed Point 

UPPER LOWER BASIS FOR CONTROL LIMITS 

3" horizon
tally and ver
tically from 
outside tip 
of agitator 
impeller. 

1" horizon- ' 
tally and ver
tically from 
outside tip 
of agitator 
Impeller. 

UPPER and LOWER: 

g. Phosgenator Residence 
Time 

LOWER: 

To introduce DCA feed into the 
region of the phosgenator that is 
most thoroughly nixed. Introduction 
Into a poorly mixed zone causes sig
nificant DCA yield loss. 

Reaction kinetics studies (see Section 
VIII.C.) show the reaction is complete in a 
few seconds. Mixing of the reaotants is the 
critical Vdrlable In practice, iind any re
duction in residence time must be accomplished 
without adversely affecting mixing. 
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DCPI MAK^ '"USE 
TECHNICAL SDARD 
LA PORTE - JUNE. 1982 

P III. OPEHATIXO TECHNOLOGY 
5. CRITICAL CO.STIHIL LIMIT-
3.0 DEHYDROHALOGENATION 

3.0 DEHYDROHALOGENATION 

ITEM 
LIMITS 

UPPEa LOWER BASIS FOR CONTROL LIMITS 

Reboilers Temperature 

b. Reboilers Pressure 

170°C 72°F UPPER: DCPI starts to decompose or polymerize 
rapidly with increasing temperature and tars 
content. 

LOWER: bcpCC starts to precipitate from the 
phosgenate solution causing pluggago 
problems. 

40 psig 

e. "8" Reboiler Strength 25S (wt.) 

1 pslg 

15t 

UPPER and LOWER: 

d. Reboilers Residence 
Time 
(Combined Volume Basis) 

35 minutes 

Same as 
limits. 

phosgenator pressure 

UPPER; The DCPI/DCPCC concentration in the. phos
genator increases proportional to **ii'* 
Reboiler strength. High concentrations 
reduce DCPI quality and UCA yield. 

LOWER: Low DCPI/DCPCC concentrations cause excessive 
loads on solvent removal facilities. 

LOWER: Low9r residence times nay not allow ooiaplete 
decomposition of OCPCC to DCPI. Chloridu 
content of DCPI solution will increase. 

-3220-
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DCPI MAN'.. ̂ ^'URE 
TECHNICAL'. VDARD 
U POHTE - JUNE. 1982 

Ĉ  A*^ 
III. OPEHATING TECHNOLOGY 
n. CRITICAL CONTROL LIMIT. 
4.0 OFF-GAS RECOVERY 

4.0 OFF-GAS RECOVERY 

LIMITS 
ITEM UPPER LOWER 

See control limits provided in the UH - General Operating Procedures, 

BASIS FOR CONTROL LIMITS 

The individual temperature, flow rates, and pressure 
drops In the off-gas system are quite variable and 
Inter-related and depend on the whole phosgenation 
system's throughput rates and conditions. The Units 
in the Operating Procedures are aimed at maintaining 
continuity of operation by balancing the loads on the 
separate pieces of equipinent and minimizing plugging, 
while condensing phosgene effectively. 
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DCPI MArf^'-^TORE 
TECHNICAI iNDARD 
U PORTE - oUNE, 1982 

f"^ III. OPERATING TECHNOLOGY 
0. CRITICAL CONI^ROL LIMI._ 
5.0 VACUUM FLASH 

5.0 VACUUM FLAStl 

ITEM 
LIMITS 

UPPER LOWER BASIS FOR CONTROL LIMITS 

a. . DCPI Conoentratlon In 40t (wt.) 
Colunn Bottoms 

UPPER: High DCPI feed concentrations to amination 
can cause unwanted side reactions to occur 
there. (See side reactions section of 
Chapter I. The exact conditions for these 
aide reactions to occur are not known). High 
concentrations also reduce the fresh solvent 
feed available to mix with the DCA. 

b. Colunn Bottoms 
Temperature 

170°C UPPER; DCPI s t a r t s to decompose or polymerize. 
DCPI w i l l s t a r t to polymerize a t <ibout 95*'C 

^ r e 
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DCPI MÂ y" 'URE 
TECHNICAL .NDARD 
U PORTE - JUNE. 1982 

{ ' • III. OPERATING TECHNCLoOl 
n. CniTICAL CONTROL LIMIT; 
6.0 HCl RECOVERY 

6.0 HCl RECOVERY 

ITEM 
LIMITS 

UPPER LOWER 

See HCl quality specifications provided in Chapter V. 

-3250-
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DCPI HANT'-^^^IRE 
TECHNICAI*-.; •)AflD 
LA PORTE - JU.4E. 1982 

7.0 CAUSTIC SYSTEM 

ITEM 

III. OPERATING TECIINOLOUT ^ 
S. CRITICAL COHTROL LIMIT-
7.0 CAUSTIC SYSTEM 

LIMITS 
UPPER LOWER DASIS FOR COHTROL LIMITS 

a. Caustic Scrubbing 
Strength 

50X (Ht.) 3X (wt.) 

b . Supply Period for 
finergenoy Caustic 

15 min. 

UPPER: Higher concentrations, even though system is 
traced, could freeze in -cold weather 
(freezing point of 50S wt. s 8 C ) . 

LOWER: Scqe safety margin must be maintained for the 
caustic strength s o that toxic gases ean 
still be neutralized when a fresh caustic 
batch is being prepared. 

LOWER: Cmerffency caustic must be supplied long 
enough to safely shut down the phosgenation 
system. 

-3260-
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DCPI MAKV» 'URE 
TECHNICAL .̂ DARD 
LA PORTE - JUNE. 1962 

8.0 REFRIGERATION SYSTEM 

":_^' 
I I I . OPERATING TECHNOLOGY 
B . C R I T I C A L CONTROL L I M I T S 
0 . 0 REFRIGERATION SYSTEM 

ITEM 
L I M I T S 

UPPER LOWER 

8•1 Carr ier System 

a . Brine Concentration 30t (volume 
MeOll in llgO) 

BASIS FOR CONTROL LIMITS 

LOWER: To prevent the br ine from freezing before tha 
u n i t l a a u t o m a t i c a l l y s h u t down a t • 2 4 ' ' c . 
(The freezing point of 301 ( v o l . ) br lno l a 
-28 C.) 

8.2 T_q£k jSjrstera 

Seo control l im i t s provided In the UH - General Operating 
Procedures. 

The l i m i t s are s e t to ensure good neclianical operat ion 
of the York r e f r i g e r a t i o n system. 
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DCPI MANUFACTURE IV. RAW M.ATERIALS 
TECHNICAL STANDARD B. HANDLING AND STORAGE 
LA PORTS - JUNE, 1982 1.0 PHOSGENE 

/ 
^ 

e. HANDLING AND STORAGE 

1.0 PHOSGENE 

J 

4 

Phosgene is handled in a closed system and pressure unloaded 
(with nitrogen) from the supply cylinders, to the phosgene weigh 
tank (storage) and then to the phosgenator. The phosgene weigh 
tank will hold a maximum of 14,000 pounds. 

Because of its toxicity and volatility, air demand masks must be 
worn'while, unloading phosgene cylinders or conducting mainte
nance work. The unloading facilities and the weigh tank must be 
vented to the caustic system to accommodate periodic maintenance 
unloading and emergency requirements. Phosgene leaks can be 
detected using ammonia gas which forms â  "white cloud (cmmanium 
chloride) upon contact with phosgene. 

.A-void water contact with leaking containers of phosgene to 
prevent the formation of corrosive hydrochloric acid. 
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DCPI MANUFACTURE IV, RA'.'» MATERIALS 
TECHNICAL STANDARD B. HANDLING AND STORAGE 
LA PORTE - JUNE, 1982 • 2.0 DICHLOROANILINE 

2.0 DICHLOROANILINE 

DCA is handled in a closed system and pressure unloaded (with 
nitrogen) from the supply tank car to the storage tank car, 
directly to the DCA weigh tank, or both simultaneously. (See 
Urea Herbicides - General Operating Procedures, Reference (2), 
for details on DCA unloading.) 

Tbe DCA tank cars are equipped with internal steam coils to 
allow melting the DCA. DCA is normally stored as a liquid in a 
tank car that holds about 17,000 gallons. The OCA Weigh Tank 
serves as a pump tank to allow continuous phosgenator operation, 
and it is too small to provide adequate storage during necessary 
rail car switchings. 

Because of its toxicity, personal contact with OCA (solid, 
liquid, or vapors) must be avoided. DCA spills must be promptly 
isolatec*, neutralized (with sodium bisulfate.), and Jisposed uf 
to prevent personnel exposures. 

-4201-
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DCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

IV. RAW MATERIALS 
B. HANDLING Â ID STORAGE 
3.0 TRIMETHYLAMINE 

3.0 TRIMETHYLAMINE 

TMA is handled in a closed system and pressure unloaded with 
nitrogen from the supply cylinder through a vaporizer into the 
phosgenator. 

Steam Is used to vaporize the liquefied gas before it is fed 
into the phosgenator. 

Because of its toxicity and irritating effects on the respira
tory system or skin, personal contact with TMA must be avoided. 
TMA leaks can be detected using sulfur dioxide gas, which forms 
a white cloud (trimethylamine sulfone) upon contact with TMA. 

4t 
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DCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

4 ,0 MONOCHLOROBENZENE 

IV. RAM MATERIALS 
B. HANDLING AND STORAGE 
4.0 MONOCHLOROBENZENE 

MCB i s hand led in a c l o s e d sys t em. Fresh MCB t h a t i s r e c e i v e d 
from the s u p p l i e r i s f i r s t ana lyzed t o i n s u r e t h a t i t meets t h e 
s p i e c i f i e a t l o n for maximum wate r c o n t e n t . I f i t i s t oo "wet" i t 
i s e i t h e r r e t u r n e d t o t h e s u p p l i e r . o r pumped t o t h e wet MCB 
s t o r a g e t a n k s so i t can be d e h y d r a t e d , o r , i f d r y , i t i s pumped 
t o t h e d r y MCB s t o r a g e t a n k s . The t o t a l d r y MCB s t o r a g e 
c a p a c i t y i s 37,500 g a l l o n s . 

S k i n . c o n t a c t w i t h MCB s h o u l d be a v o i d e d . I t i s c o n s i d e r e d 
m o d e r a t e l y flammable and I t s exposure to i g n i t i o n s o u r c e s must 
be p r e v e n t e d . 

<\ 

/ 
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DCPI MANUFACTURE IV. BAM MATERIALS 
TECHNICAL STANDARD B. HANDLING ANO STOR^GS 
LA PORTE - JUNE, 1982 5.0 CAUSTIC (SODIUM HYDROXIDE) 

5.0 CAUSTIC (SODIUM HYDROXIDE) 

Caustic is pumped by pipeline to the Urea Herbicides area snd is 
stored in a 600-gallon transfer tank for routine use and in two 
e-mergency storage tanks which hold up to 1000 gallons. 

Caustic batches are made routinely from the Caustic Transfer 
Tank. Caustic is mixed with water and supplied to the caustic 
scrubber during emergencies. 

Caustic is corrosive to the skin and eyes and personal contact 
must be avoided. 

- 4 2 0 4 -
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OCPI MANUFACTURE IV. R.V/f MATERIALS 
TECHNICAL STA.SOARD B. HANDLING AND STORAGE 
LA PORTE - JUNE, 1982 7.0 LIMESTONE 

c 
7 . 0 LIMESTONE 

Limes tone i s s t o r e d i n p i l e s wes t of t h e Urea H e r b i c i d e s a r e a . 
As n e e d e d , t h e l i m e s t o n e i s t r a n s f e r r e d t o t h e l i m e s t o n e p i t 
u s i n g a backhoe or f r o n t - e n d l o a d e r . 

^ - ^ - 4 2 0 6 -
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DCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

V. FINISHED P.RODUCT 
TABLE OF CONTENTS 

HANDLING AND STORAGE 

The product of the phosgenation process is 3,4-dichlorophenyl 
isocyanate (OCPI). 

DCPI solution from the vacuum flash column bottom is transferred to 
one or both stripped phosgenate hold tanks (SPHT). It is held there 
until it is pumped to the aminator. Either or both SPHT's can be 
used to supply OCPI to the aminator. The tanks are maintained above 
80 C by steam coils in the tanks. This temperature is needed to 
provide adequate feed temperature for the aminator. The SPHT's vent 
to the caustic system, since the DCPI solution contains phosgene. 
They arc also protected from overpressurizations by rupture discs. 

-5100-
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OCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1982 

V. FINISHED PRODUCT 
B. OCPI QUALITY 
1.0 DCPI STRENGTH 

( 

B. DCPI QUALITY 

No absolute standards exist for DCPI quality, but certain ranges 
have been found by experience to be compatible with good final 
product (linuron, diuron) quality. 

l.O DCPI STRENGTH 

Strength should be in the range 28-32% wt. at normal throughput 
rates. In practice it is frequently lower than 23%, because 
during problem periods the phosgenation unit is flushed with MCB 
to prevent plugged lines. The flush material goes to the 
stripped phosgenate hold tanks and dilutes the DCPI. Low 
strength reduces amination production capacity by necessitating 
excessive boiloff of MCB. Because of the limited capacity of 
the reV.ollers and vacuum flash colurjr. to remove MC3 from the 
OCPI, excessively high strength of the product DCPI is 
associated with higher than normal concentrations upstream, in 
the phosgenator, which leads to bis urea formation there. At 
lower than normal throughput rates. It becomes possible to 
remove and recycle enough MCB so the DCPI concentration can 
successfully be increased to about 36% out of the vacuum flash 
colu.mn while maintaining adequate dilution in the phosgenator. 

L/ 
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OCPI MANUFACTURE 
TECHNICAL STANDARD 
LA PORTE - JUNE, 1932 

V. FINISHED PRODUCT 
B. DCPI QUALITY 
2.0 CHLORIDES CONTENT 

2.0 CHLORIDES CONTENT 

Chlorides should be less than 0.20% wt. Chlorides can exist as 
TMA'HCl, DCPCC, free HCl, or phosgene. During diuron operation, 
they react in the aminator with dimethylamine (DMA) to form 
DHA'HCl. This lowers DMA yield and increases water pollution 
(total oxygen demand, TOD) to the sewer, since hydrochlorides 
are ultimately purged to the process waste ditch. During 
linuron operation, where the aminator pH is controlled, 
chlorides fed to it must be neutralized with NaOH. See the 
Linuron Technical Standard for details on aminator pH control. 
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I . SUMMARY AHD COMCLUSIOMS 

This report documents the development of a continuous d i s t i l l a t i o n 
process as well as a batch d i s t i l l a t i o n process for the manufacture of 
solvent- free 3,4-d1chlorophei|yl Isocyanate (DCPI) a t Houston. DCPI Is 
manufactured at Houston by phosgenation of 3,4-d1chloroan111ne (DCA) 
wi th monochlorobenzene (MCB) u the solvent and trimethylamine iTMA) 
as the phsogenatlon ca ta lys t . The "crude OCPI" (OCPI In MCB solvent) 
Is then aminated to form l inuron and diuron. Uu Pont a f f i l i a t e s In 
B r a z i l , Colombia, and Mexico current ly purchase c rys ta l l i ne DCPI from 
Bayer and aminate I t to form diuron In a solvent-free "melt" process. 
The object ive of t h i s project was to develop an economical process fo r 
the manufacture of solvent-free OCPI from Houston cruoe for export to 
B r a z i l , Colombia, and Mexico. 

The continuous d i s t i l l a t i o n has two advantages over the batch 
d i s t i l l a t i on : 

• Significantly shorter holdup time of DCPI at elevated 
temperatures, resulting In lower yield loss of DCPI to 
tars . 

• Smaller equipment s ize , thus lower Investment. . 

Both processes have been demonstrated to be technical ly feasible 
and to y i e l d h igh-qual i ty , solvent-free DCPI. 

Although the scope of th i s study Is l im i ted to the manufacture of 
solvent- f ree DCPI from Houston crude, other a l ternat ives such as 
solventless phosgenation In Id le Chambers Works f a c i l i t i e s have been 
Invest igated. High-spot economics show that at present none of these 
processes are economically a t t rac t i ve versus purchasing Btyer OCPI. 
Th is ' repor t suinnarlzes the avallaole technology so that should the 
economics change, the best business decision concerning choice of 
process can be made. 

RECOMMENDATIONS 

• The deutschemark/dol1ar exchange rate should be monitored 
and predict ions of Bayer DCPI prices should be cont inual ly 
updated to re f l ec t any changes. 

• Further Invest igat ion of the use of Epoxol o i l s to remove 
the problem of TMA-related sol ids pluggage. 

• Further corrosion studies should be undertaken in order to 
determine whether less cost ly materials of construction 
than nickel or Hastelloy-C are appropriate. 

• The continuous d i s t i l l a t i o n process should be demonstrated 
on a semiworks scale. 
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I I . RAW MATRERIAL. FINISHED PRODUCT. AND BY-PRODUCT QUALITY 

A. Raw Materials 

1.0 Specifications and Properties 

1.1 Crude DCPI 

The crude OCPI fed to the d i s t i l l a t i on column will contain: 

monochiorobenzene 68-7ZX 
3,4-d1chloropheny1 Isocyanate 28-32% 
b1s-3,4-d1ch1orophenyl urea 0.3-0.Sy( max 
phosgene <0.S. 
chlorides <0.r/. 
trimethylamine (added as approx. O.OXi (corresponds 

phosgenation catalyst) to <0.5'/4 TMA-related 
solids In the column)* 

The properties of crude OCPI are listed i n Table II-A-1.1. 

1.2 Monochlorobenzene (MCB) 

The monochlorobenzene added to the column -bottoms for storage 
(batch distillation process) will be obtained from the MCB distilled 
overhead. The level of OCPI In this MCB should be held to <O.Vii, 
since it will also be mixed with dichloroaniline and recycled to 
phosgenation. The properties of MCB are listed In Table II-A-1.2. 

2.0 Hazards 

2.1 Crude K P I 

The fire and explosion data as well as the health data for crude 
OCPI are listed In Table II-A-2.1. The toxicity of K P I Is not well 
known. However, other Isocyanates such as TDI have a TLV (8 hrs) of 
0.02 ppm. It is reconmended that DCPI be considered as hazardous as 
TOI. 

2.2 HCB 

The f i re and explosion data as well as the health data for MCB are 
l i s ted in Table II-A-2.2. 

MCB Is reported to be a fair ly strong narcotic possessing only 
s l ight i r r i t a n t qual i t ies (Sax, 4th ed . , as per BCD 80-11). The TLV 
(8 hrs) for MCB Is 75 ppm. 

*TMA reacts with HCl and phosgene to form TTIA-HCl, DMCC, and various 
carbimnonlum s a l t s . See reaction scheme presented In Appendix F. 

- 2 -
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TABLE II-A-1.1 

PROPERTIES OF CRUDE DCPI 

HATERIAL NAME; 30X 3-4-d1chloropheny1 Isocyanate (DCPI) In monochlorobenzene 

Chemical Formula: C^H-CUNO In HCB 

Chemical Structure: 
NoC«0 

PHYSICAL PROPERTIES 

.State: 
Color: 
Odor: 
Density: 
Melting Point: 
Boiling Point: 
Specific Heat: 
Viscosity: 

Solution in MCB 
Normally dark brown 
Sweet organic In low concentrations 
1.158 g/mL % 50*C 
-19»C 
eCC at 50 nn Hg (see Appendix A) 
0.32 PCU/1b»C 9 50»C 
0.6 cps 9 100"C 

CHEMICAL PROPERTIES 

Holecular Weight: 
Corrosive: 
So lub i l i t y i n HjO: 
So lub i l i t y in MCB: 

188 
Yes 
Reacts 
I n f i n i t e 

(KPI) 

- 3 -
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TABLE I I -A-1.2 

PROPERTIES OF MCB 

Chemical Formula: CgH.Cl 

Chemical Structure: 

0"' 
PHYSICAL PROPERTIES 

.State: 
Color: 
Odor: 
Density: 
Melting Point : 
Boi l ing Point : 
Specif ic Gravi ty : 
V iscos i ty : 
Specif ic Heat: 

C r i t i c a l Temperature: 
C r i t i ca l Pressure: 
Latent Heat of Vap.: 

Vapor Pressure: 

CHEMICAL PROPERTIES 

Molecular Weight: 
Corrosive: 
So lub i l i t y In HjO: 

SPECIFICATIONS 

DCPI: 
Phosgene: 

Liquid 
Water white 
Almond-like 
1.106 g/m 9 20" 
-45.2"C 
131,6"C 
1.1058 9 17»C 
0.844 cps 9 15"C 
0.35 PCU/1b»C 9 70"'C ( l i qu i d ) 
0.4 PCU/lb"C 9 140»C ( l i qu id ) 
359»C 
44.69 atm. 
81 PCU/lb 9 60"C 
78 PCU/lb 9 lOO'C 
3 Iran Hg 0°C 
26 mn Hg 40"C 
292 mn Hg lOO '̂C 

112.6 
No 
550 ppm 9 30«C 

<0.1% 
<0.1X 

- 4 -
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TABLE I I -A-2 .1 

HAZARDS QF CRUDE DCPI 

FIRE AND EXPLOSION DATA 

MCB I s a f i r e hazard. 

F lash Po in t : 29.2*C 

Autoigni t ion Temperature: 636*C 

MCB I s an explosion hazard. 

Autodecomposition Temperature: Not found 
Lower Explosion Limit : 1.8^ In a i r , lOO'C 
Upper Explosion Limi t : 9.6% In a i r , 150*C 
Minimum I g n i t i o n Energy: Not found 
(dP/dT)B,ax= "0^ ^""'"^ 

HEALTH DATA ( fo r K P I ) 

ALD: >11.000 mg/kg 

TLV-TWA: 0.02 ppm* 

Inha l a t i on LC5Q: 2 .7 mg/L (4 h r s ) 

LD50: Not found 

Exposure Symptoms: Can cause skin burns and severe eye burns . 

*TLV-TWA for TDI. K P I should be considered as hazardous as TDI. 

- 5 -
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TABLE I I -A-2.2 

HAZARDS OF MCB 

FIRE AND EXPLOSION DATA 

Flash Point : 
Autolgn1tlon Temperature: 
Autodecomposition Temperature: 
Lower Explosion L im i t : 
Upper Explosion L im i t : 
Minimum Ign i t i on Energy: 
(dP/dT) max: 

29.2"C 
638'C 
Hot found 
1.8% by volume In a i r 
9.6% by volume In a i r 
Not found 
Not found 

HEALTH DATA 

ALD: 

Inhalat ion LCJ^Q: 

LDso: 

TLV-TWA: 

Not found 

15 g/m3 (mouse) 

2.9 g/kg (oral rat) 

75 ppm 

Exposure Symptoms: Headaches, nausea, dizziness, excitement, hyster ia and 
coma (narcot ic symptoms) 

- 6 -
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B. Finished Products 

1.0 Specifications and Properties 

1.1 KPI 

DCPI Is a white, crystalline solid (m.p. • 41*C). Specifications 
for the DCPI product are: 

KPI 99*/; min 
MCB < 0 . 1 % 
TMA solids <0.1% 

The physical properties of KPI are listed in Table Il-B-1.1. 

2.0 Hazards 

G. B. Bradshaw reported In BCD 80-11 that: KPI Is a powerful 
Irritant to skin and mucous membranes (Sax. 4th ed.) . The specific 
toxicity of KPI has not been reported, but the Registry of Toxic 
Effects of Chemical Substances states that 1 ppm of parachlorophenyl 
Isocyanate (a compound similar to OCPI) will cause eye Irritation In 
one minute. Other Isocyanates such as toluene diisocyanate (TDI) 
have a TLV-TWA (8 hrs) of 0.02 ppm. I t Is recommended that KPI be 
considered as hazardous as TDI. 

- 7 -
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TABLE II-B-1.1 

PROPERTIES OF KPI 

Structural Fonnula: NsC"0 

Molecular Weight: 
Freezing Point, "C: 
Boiling Point, °C: 

Specific Gravity: 

Heat of Vaporization, PCU/lb: 

Specific Heat, PCU/lb, "C 

Viscosity, cps 

188 
41.1 
237.2 at 760 nn Hg 
147 at 50 nn Hg (see Appendix A) 
1.40 at 50"C 
1.34 at 100"C 
67 at 120"C 
63 at 237"C 
0.25 at 0"C 
.35 at lOO'C 
98 at 100"C 
65 at 140"C 
55 at 160"C 

-8-

ABOOOO117579/62 



III. PROCESS STOICHIOHETRY. MATERIAL BALANCE. PROCESS FLOWSHEET 

A. Stolchlometry 

1.0 Equations 

1.1 Formation of TMA-Related Solids 

At Houston, trimethylamine (TMA) Is added as a phosgenation 
catalyst at levels of 0.13 lbs TMA/100 lbs DCA. This translates to a TMA 
concentration of 0.02-0.03t In the crude OCPI. By means of a special 
workup procedure (see letter J. S. Ingerman to M. 6. Hanmnd, 2/29/80, 
Included as Appendix F ) , It was shown that crude KPI contained derivatives 
of dimethylamine (DMA) as well as TTW in a 0MA:7MA ratio of 3:1. Phosgena
tion of THA to dimethyl carbamoyl chloride (OHCC), which is a DuPont 
experimental carcinogen as well as a known phosgenation catalyst. Is reported 
In the literature. However, OHCC In turn is likely phosgenated to various 
carbimnonium salts as shown below, so Its concentration should be considerably 
less than 0.5Z of the crude DCPI feed solution. 

a. Reactions 

1 . Formation of Trimethylamine Hydrochloride 

(CH3)3N HCl t (CH3)3fWiC1 

hydrogen 
chloride 

(36.47) 

trimethylamine 
hydrochloride 

(95.58) 

trimethylamine 

(59.11) 

2. Formation of Dimethyl Carbamoyl Chloride 

(CH3)3N-HC1 •̂  COCl^ * [(CH3)3®C0C1-C1^ + HCU * (CH3)2NC0C1 + CH3CU 

trimethylamine phosgene 
hydrochloride 

(95.58) 

and: 

(CH3)3N ^ 

trimethylamine 

(59.11) 

(98.92)-

hydrogen 
chloride 

(36.47) 

^3'2'' 

dimethyl 
carbamoyl 
chloride 
(107.54) 

methyl 
chlor ide 

(50.49) 

© 
COCl- * C(CH,),NC0C1-C^ * (CH3)-NC0C1 •• CH,Clt 

phosgene 

(98.92) 

3. 

'3'2^ 

dimethyl 
carbamoyl 
chlor ide 
(107.54) 

methyl 
chlor ide 

(50.49) 

Formation of Carbinmonium Salts 

(CH3)2NC0C1 • COCl 2 t (CH3)2NCC1-Cy5> 

OCKl 

dimethyl phosgene carbimnonium 
carbamoyl sa l t 
chloride 
(107.54) (98.92) (206.46) 

Carbimnonium sal ts have low vapor pressures, but since an e q u i l i 
brium exists between carbimmonium salts and OMCC ••• COCl.. unlimited nob i l i t y 
Is possible. 

-9-

ABOOOO117579/63 



1.2 Formation of Tars 

a. Reactions 

1. Formation of bis-3.4-Dichlorophenyl Urea 

3,4-dichloroanlline 3,4-dichlorophenyl b1s-3,4-d1chloro- hydrogen 
carbamoyl chloride phenyl urea chloride 

(162.02) (224.48) (350.03) (36.47) 

and: 

Cl f^^^^i—NH, Cl r^^^^ Nco Cl f^^^^^ NHCONH--T ; ;^CI 

ciyr ' * ciQj - ciyr iQJc, 
3,4-d1chloroannine 3.4-d1chlorophenyl b1s-3,4-d1chloro-

1socyanate phenyl urea 
(162.02) (188.01) (350.03) 

and: 

3,4-dichlorophenyl water bis-3,4-d1ch1oro- carbon 
isocyanate phenyl urea dioxide 
(188.01) (18.02) (350.03) (44.01) 

••-2. . Formation of 3.4-Dichlorophenyl Carbodiimide 

b1s-3,4-d1chloro- phosgene bis-3.4-d1chloro- carbon hydrogen 
phenyl urea phenyl carbodiimide dioxide chloride 

(350.03) (98.92) (332.01) (44.01) (36.47) 

- 1 0 -
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3. Formation of DCPI Polymers 

"Or NCO 

3,4-dichlorophenyl KPI trimer 
Isocyanate 
(188.01) (564.03) 

b. Process Conditions 

B1s-3,4-d1ch1orophenyl urea and b1s-3,4-d1chlorophenyl carbodiimide 
are formed during the phosgenation reaction, as well as during the dis t i l la
tion step whenever phosgene or moisture are present. Polymers are formed 
when KPI is heated above approximately lOO'C. The relative amounts of urea, 
carbodiimide, and polymers comprising the tars varies with phosgenation 
conditions, length of storage of the crude KPI, exposure to moisture, etc. 

- 1 1 -

ABOOOO117579/65 



IV. EXPERI«NTAL DETAILS 

A. Equipment 

The laboratory d is t i l l a t ion unit consisted of a l-inch diameter, 
15-plate Oldershaw colunn (vacuum-Jacketed, and silver-plated), a 
d is t i l l a t ion head with manual reflux control, a tecpered-water 
condenser, a thermoslphon reboiler, a dry Ice/acetone cold trap, 
receiving flasks, an FMI pump, and a vacuum system consisting of a 
vacuum punp, manometer, and manostat. An equipment diagram Is 
presented as Figure IV-A. 

B. Procedure 

Dist i l lat ions were run at 50 on Hg liead pressure (bottom pressure 
" 54-55 nn Hg). Prior to the Introduction of the i n i t i a l pot charge 
(bottoms from the previous run plus some MCB), a l l receiving flasks 
were evacuated. The In i t i a l charge was preheated to approximately 
120*C and fed to the column. MCB was removed overhead while KPI and 
tars remained In the lower portion of the colusii. When the material 
in the pot reached I ts boiling point, feed solution preheated to 60*C 
via an electrical heating tape was entered on the tenth plate (from 
the bottom) at the rate of 10-20 ol/mln. As the column reached steady 
state operation (Indicated by the temperature prof i le shown In Figure 
IV-B). the removal of KPI product from the vapor stream above the 
f i f t h plate and the removal of the TMA-related solids purge stream 
from the ninth plate were begun. Five runs were pe-formed. The 
column was operated for as long as 7 hours with no pluggage problems 
observed. 

C. Observations 

When the column was operating at steady state conditions: 

• The majority of the TMA-related solids collected on plate No. 9 
were easily removed In a continuous stream containing 25-30% 
K P I . GC analysis of the purge stream indicated that a ten to 
twenty-fold concentration of the TMA-related solids was 
achieved. The purge rate was only about 1/10 the KPI product 
takeoff rate (approximately 0.5 mL/min). 

• - No column pluggage occurred. 

• High quality KPI was removed as a vapor stream from above 
plate No. 5. IR analysis (G. S. Walser) indicated that the 
DCPI was 99.7% pure. 

• The MCB removed overhead contained no detectable DCPI (by GC). 

• 95.S% DCPI y ie ld (calculated by GC) was obtained In the 
d is t i l la t ion step (an overall KPI yield from KA of 93.6%). 
This Included the extended holdup time of material In the 
reboiler pot. Allowing for DCPI losses to maintain f lu id i ty of 
the tars, a OCPI yield in the d is t i l la t ion step of 93-9^/; was 
achieved (an overall KPI yield from OCA of 91-93%). I t Is 
expected that the shorter holdup time possible In a plant-scale 
system wi l l result In significantly less tar formation and 
therefore higher KPI yields. 

- 1 2 -
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FI6URE IV-A: SCHEMATIC DIAGRAM OF LABORATORY EOUIPMENT 

CONTINUOUS DISTILLATION PROCESS 
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The colunn did not consistently operate at steady state. Due to 
the small scale of equipment, slight changes In the manual control 
system often resulted In major upsets In the temperature profile (and 

f "; . thus In the concentration profile) and In the liquid levels on the 
plates. It Is therefore recommended that the process be demonstrated 
on a semiworks scale with an automatic control systen. 

D. CONCLUSIONS 
r " • • • • • ' 

• The feasibi l i ty of a continuous KPI d is t i l l a t ion was 
demonstrated In laboratory glassware. The column operated 
without solids pluggage. 

• Removing KPI as a vapor stream from the lower section of the 
column was effective In separating the DCPI from I ts high-
boiling tars. 

• I t was demonstrated that the TMA-related solids could be 
concentrated In a 3-4 plate region of the colunn with the 
majority of the solids located Just below the feed plate. 
Further, I t was demonstrated that the TMA-related solids, 
dissolved In MCB/DCPI solution, could be r̂emoved from the 
column In a l iquid purge stream. 

• The KPI pi-oduct was of high purity (99.7% DCPI by IR). 

• Although process feasib i l i ty was demonstrated In the 
laboratory, a semiworks demonstration Is reconmended. 
Laboratory benchwork was limited by the physical con
straints of a manual control systtsi. 

- 1 5 -
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V. CONTINUOUS DISTILLATIPy POCESS FLOWSHEET 

o 
SI 

HjO' 

HjO-

SOLIOS PURGE 
RECYCLE OR 
TO AMINATION 

Basis: 4»1 ppy DCPI (801 Utility) 

MCB 
R E a a E 
TO 

PROCESS 

TARS' 
TO 

PACKOUT 

Stream 
No. 

MCB KPI TARS TMA Solids CKli PACKOUT 
Description (pph) (pph) (pph) (pph) (pph) 

1 Feed 
2 MCB Overhead 
3 OCPI Product 
4 TMA Solids Purge 
5 Tars 

1495 
1459 

36 

650 14 

600 
18 
18 28 

2 
2 

-16-
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VI. BATCH DISTILLATION PROCESS 

A. Process Engineering Description 

l.O Distillation of Crude K P I 

1.1 Objective and Description 

The objectives of this step are to remove the monochlorobenzene 
(MCB) solvent In which 3,4-dichlorophenyl isocyanate (DCPI) is produced 
and to dist i l l high-purity KPI overhead from Its h1gh>bo111ng ta rs . 
The process operates batchwise fn four steps: 1) MCB removal; 
2) Purging of THI^-related solids therein referred to as "solids"/; 
3) DCPI Purification; and 4) Tar dilution and pumpout. Step 1 
consists of removing MCb from a solution of HCB and KPI by vacuum 
distil lation. Step 2 consists of removing the solids deposited in he 
column either by using a hot nitrogen purge il7O-200*Ci or by allowing 
the DCPI to dissolve the solids and removing an Intermediate 
KPI/MCB/TMA cut overhead. The third step Involves vacuuj distilling 
the DCPI overhead from the tars , leaving behind a bottoms composition 
of (iQ/> tars, 40/i KPI. Step 4 Involves addition of an equal volume of 
MCB to the column bottoms to reduce KPI decomposition to tars (which 
would greatly Increase the viscosity of the bottoms - see Figure 
VII-B-3.1) and to enable the bottoms to be stored as a liquid at 
ambient temperature. 

1.2 Equipment 

Based upon corrosion coupon tests reported In IBD 62-22. nickel or 
Nastelloy-C are suitable materials of construction for the column, 
reooller., and condenser. Further Information regarding materials of 
construction can be found In Manufacturing Division's report. 

Engineering Department ( j . B. Jones, C. J . Noeike) has reconmended 
that the distillation colunn be designed with valve trays to provide 
maximum possible efficiency In spite of solids deposition. 

It has also been reconmended by Engineering Department (H. F. 
Hublein) that the reboiler be an external, forced-circulation type to 
ensure adequate heat transfer even when the liquid level In the pot is 
low. No fouling of heat exchange surfaces is expected, due to tlie 
high velocity of the liquid passing through the reboiler. This will 
be confirmed In the semiworks scale unit at the Engineering Test 
Center {W. Shamlln) where the pot is heated via a hot oil system. Ar\y 
fouling that takes place will be noticeable on the walls of the pot, 
which are 30-50*C hotter than the contents. 

Further Information regarding equipment design and specifications 
can be found In the Manufacturing Division report. 

-17 -
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1.3 Thermodynamics"and Energy Requirements 

The heat of vaporization of MCB Is : 

81 PCU/lb at 60'C 
78 PCU/lb at 100*C 

The specific heat of MCB (l iquid) is : 

0.35 PCU/lb"C at 70"C 
0.40 PCU/lb'C at 140*C 

(See Figure VI-1.31) 

The heat of vaporization of KPI I s : 

67 PCU/lb'C a t 120*C 
63 PCU/lb'C a t 237 

The specific heat of DCPI Is : 

0.35 PCU/lb'C at lOO'C 
0.40 PCU/lb'C at 150'C 

(See Figure VI-A-1.32) 

1.4 Process Control 

The laboratory batch d is t i l la t ion process was controlled Oy 
monitoring pot temperature and overhead temperature, and manually 
adjusting refiUX ratios. Column aP was measured between the top and 
bottom plates. An Increase in aP of more than 5 mn Hg indicated 
pluggage. (Without pluggage, column AP was approximately ^0 an Hg.) 

Further Information regarding process control can be found in 
Manufacturing Division's Basic Data Report and Engineering Department's 
report on operation of the Semlworks-scale uni t . 

1.5 Hazards 

The hazards of handling MCB, K P I , and phosgene are detailed In 
Section I I . 

2.0 Removing the TMA-Related Solids 

2.1 Objective and Description 

The objective of this step Is to remove the solids from the column 
either by using a hot, inert carrier gas (Nj) or by taking an 
Intermediate HCB/DCPI/TMî  cut. 

. 1 B _ 
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2.2 Equipment 

The addltlmal equipment necessary for purging the solids via the 
nitrogen route includes a nitrogen preheater and a water scrubber to 
remove the amine compounds from the carrier gas. 

6. Experimental Details 

1.0 HCB Removal 

A I-1nch diameter, vacuum-Jacketed, glass column was used for 
laboratory demonstration of the MCB removal step (see Figure 
VI-B-ljQi).Experiments were performed on Oldershaw (sieve plate) 
colunns as well as packed columns, at head pressures ranging from 30 
mm Hg to 400 nn Hg. Several runs were performed using a lO-plate 
Oldershaw column but a 5-plate colunn was found to give adequate 
separation. 

In a l l laboratory runs, the MCB removal step was begun at a 
minimum reflux rat io (L/V •• 0.1-0.2, Including Internal ref lux). The 
amount of reflux was Increased to L/V « 0.2-0.25, Including Internal 
ref lux, when the pot temperature reached 80*C ( ^ na Hg.head 
pressure). At this point, approximately 90% of the MCB had been 
removed overhead (and essentially 0% of the OCPI). As the pot 
temperature Increased to 130-135'C, solids began to build up In the 
colunn and L/V was Increased to 0.3 (Including Internal reflux) In 
order to Improve the MCB/KPI separation. By the time the pot 
temperature reached 140-145'C, approximately 99% of the MCB had been 
removed as "pure" MCB (contalnlni^ substantially less KPI than the 
proposed 0.1% spec). As the overhead temperature began to rise above 
60'C, Indicating the presence of OCPI on the upper plates, the reflux 
ratio was Increased unti l I t reached total reflux (overhead 
temperature 140-145*C). Boilup was cut to maintain a l iquid level of 
approximately 7-9 nm on each plate. Typical experimental data are 
presented in Table VI-B-1.1. 
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FIGURE V I - B - 1 . 0 
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Run 
No. 

1 

2 

I 

Head 
Pressure 
(nn Hg) 

50 

50 

TABLE VI -B-1.1 

MCB REMOVAL STEP (5-PLATE OLDERSHAW COLUKM) 

Pot 
Temp. C O 

58-60 
60-61 
61-67 
67-80 
80-130 

130-140 
" 63-64 

64-65 
65-72 
73-80 
80-135 

135-145 

Overhead 
Temp. C O 

51 
51-52 

52 
52 
52 
52 
S2 
52 
52 

52-53 
52-53 

52 

L/V 
Including 
Internal 
Refl ux 

(Estimate) 

0.2 
0.2 
0.2 
0.2 
0.25 
0.3 
O.I 
0.1 
0.1 
0.1 
0.25 
0.3 

HCB 
Removed 
l%uf 

Total (MCB) 

26% 
53% 
79% 
91-/i 
98% 
99% 
26% 
53% 
79% 
90% 
98% 
99% 

Quality* 
of each 
MCB Cut 

<.01% OCPI 
<.01% KPI 
<.U1% KPI 
<.01% OCPI 
<.0C'. KPI 
<.01% DCPI 

" <.01*/. OtM 
<.01%KPI 
<.01% KPI 
<.01% DCPI 
<.01% KPI 
<.0r^ DCPI 

*By IR (G. S. Ualser) 

The effect of MCB removal cycle time on the quality of t t e column 
bottoms Is shown In Figure VI-B-1.2. 
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2.0 Removing the TMA-Related Solids 

The TMA-related sol ids vo la t i l i zed and plated out on the wetted 
and nonwetted surfaces of the column, causing local ized f looding and 
an increase in column aP. Regardless of head pressur*e, tlie sol ids 
vo la t i l i zed i n a d i s t i n c t pressure-temperature region between MCB and 
DCPI. Therefore, I t Is evident that the vapor pressure of the sol ids 
mixture l i e s between the vapor pressures of MCB and K P I fo r a l l 
feasible column condit ions ( I . e . , 30-200 nn Hg. Head pressures higher 

. than 200 nn Hg would resul t i n unacceptxhie y i e l d losses of K P I to 
tars due to thenaal decomposition). F i g . V I - 3 - 2 . 1 shows an estimate 
of the vapor pressure of the sol ids mixture oased upon laboratory 
observations and mathematical techniques for vapor pressu.-e estimation 
(see Reference 6 ) . 

Two options ex i s t for removing the sol ids from the column: 

1) Purging the sol ids from the column with a hot ca r r i e r gas (H^) 

or 

2) allowing the sol ids to be dissolved by DCPI and removed 
overhead. 

2.1 Nitrogen Purge 

Laboratory experiments have shuwn that the so l ids can be purgeu 
from the colunn using a hot. Iner t ca r r i e r gas such as ni t rogen. 
House nitrogen (5 psi) was heated to 175*C In a gas furnace and blown 
upwards through the column. When the temperature w i th in the colum 
readied 175*C, the TMA-related solids vo la t i l i zed and were carr ied 
overhead. I t Is estimated that once the temperature w i th in the column 
reaches 175*C. i t requires 10 lbs uf nitrogen to v o l a t i l i z e 1 lb of 
so l ids , assuming tha t the nitrogen enters at 200*C and exi ts a t 160'C 
(see Appendix E f o r c a l c u l a t i o n j . The nitrogen containing the 
TMA-related compounds was passed through a water scrubber consisting 
of a 1- f t section of 1-Inch diamter glass Ylgreaux column through 
which cold water (10-15*0 was flowing at the rate of approximately 10 
mL/min. An aqueous amine waste having no character is t ic amine' odor 
was produced. The nitrogen stream leaving the scrubber was not 
analyzed fo r residual organics. I f th i s a l ternat ive proves to be the 
most economical way to remove the sol ids from the column, the nitrogen 
purge process w i l l have to be developed more f u l l y ( I . e . , investigated 
on a larger scale) . 

2.2 Dissolving in K P I 

The TMA-related sol ids are soluble In DCPI. I t has been denon
strated In the laboratory that an intermediate cut containing a l l of 
the so l ids , approximately 70/1 DCPI, and the remainder of the MCB can 
be removed overhead i s Indicated In Table VI-B-2.2. This Intermediate 
would contain approximately 10% of the K P I charged. I t could be sent 
to the amination process at Houston, where the TMA-related sol ids 
would be removed In the water-wash step. Preliminary resul ts from 
work done a t the Engineering Test Center show that the Intermediate 
cut may contain as much as 25/. of the K P I . This i s thought to be a 
resu l t o f poor ref lux control In the column. 
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Run 
Head 

Pressure 
(mn Hq) 

50 

50 

TABLE VI-B-2.2 

REMOVING THE TMA-RELATED SOLIDS 
IN AN INTERMEDIATE K P I CUT 

Pot 
Temp. 
CO 

141-154 

147-154 

Overhead 
Temp. 
CO 

52-75 

54-145 

L/V 
Including Composition 
Internal of 
Reflux Intermediate 

(Estimate) Cut* 

0.4 721 DCPI 
24% MCB 
41 bis-urea 

0.35-0.4 71X KPI 
26Z MCB 
i% bis-urea 

KPI in 
Intermediate Cut 
( i of Total DCPI) 

•x-IO 

•\.10 

*by IR (G. S. Walser) and LC (P. K. Tseng) 
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On several occasions, the laboratory uistlllation column plugged 
enough to become inoperable before the KPI was able to dissolve the 
solids (batch sizes: 1-2 l i ters of Houston crude KPI containing 30% 
DCPI). Thus, I t Is Important to design the plant-scale column to 
handle solids If this option is chosen. Furtliermore, the batch size 
will have to be sufficiently large to compensate for the Intermediate 
cut and s t i l l produce enough material for export. 

3.0 DCPI Purification Step 

Once the solids were removed from the column, either via a 
nitrogen purge or In an Intermediate DCPIcut, separation of the DCPI 
from i t s high-boiling tar residue proceeded smoothly. Varying the 
reflux ratio (Including Internal reflux) from L/V • 0.35-0.4 while the 
pot temperature remained below 160*C (50 nn Hg head pressure) up to 
L/V - 0.5 for pot temperatures above 160'C was effective In keeping 
arv volatile tar-related impurities from being taken overhead. Such a 
high L/V was necessary In lab-scale equipment In order to keep liquid 
on all the plates. L/V > 0.3 should be adequate In a larger colunn. 
Laboratory distil lations were run In 1-Inch diameter Oldershaw columns 
and packed columns at head pressures of 30-200 am Hg. The condenser 
water was tempered (50*C) to prevent DCPI from fr*eez1ng on the heat 
transfer surfaces. 

If the solids are removed from the colunn via a nitrogen purge, a 
small pre-cut containing approximately 2% of the KPI may be necessary 
In order to remove the final 1% of the MCB. However, If the soUds 
are removed in an Intermediate DCPI cut. no pre-cut Is needed. 

The majority of the degradation of KPI to tars takes place during 
the OCPI purification step. Information on the decomposition of DCPI 
to tars is presented In Appendix G of this report. 

In order to keep the pot residue fluid. I t Is necessary to stop 
the distillation when the pot composition reaches 40% KPI, 60% tars 
(pot temperature • 190-200*C for head pressure « SO nn Hg). Data 
concerning the viscosities of various mixtures of tars and KPI have 
been presented in earlier Elastomer Department reports (ERD-CD-D-7 and 
ERD-1273) and are redrawn here as Figure VI-B-3.1. (Spindle-type 
viscometers were used.) The data show that the viscosity of the 
column bottoms will not exceed 5 cps if the dilution step Is performed 
as Indicated In Section VI-B-4.0. If the bottoms are allowed to cool 
below 120*C (viscosity > 5 cps), they become sticky and difficult to 
handle. 

4.0 Tar Dilution and Pumpout 

Addition of equal volumes of MCB to the pot while the temperature 
of the 40Ji KPI, 60% tars mixture Is above 140'C (atmospheric 
pressure) Is effective In producing a solution that can be stored as a 
liquid at room temperature. (Freeze point: below -20'C) I t Is 
reconmended that the MCB be added when the temperature of the bottoms 
has cooled to 140-150'C, in order to minimize VCi flashing while 
keeping the viscosity of the tars/DCPI mixture below 2 cps. For pot 
tenperatures between 120 and 140'C, the tars/DCPI mixture thickened 
(viscosity approximately 5 cps) and a small amount of crystallization 
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occurred at the walls, but MCB addition resulted In a liquid capable 
of being stored at room temperature without solidifying. However, If 
the tars/DCPI mixture cooled below 120*C, i t became a sticky solid, 
and the MCB added formed a separate layer ( I . e . , the MCB did not mix 
with the tars/DCPI). Heating the 2-phase system served only to 
vaporize the HCB. Thus, in the event tliat the pot temperature drops 
below 120*C, I t is reconmended that the tars/KCB mixture be re-heated 
to 150'C prior to MCB addition. Adding less than equal volumes of NCB 
did not alwjtys form a mixture that remained liquid at room temperature. 
For example, a mixture of 30% MC8. 42% tars, and ZtTA DCPI solidified 
during storage (approximately 25*C). 

Adding MCB to the bottoms and storing the mixture at room 
temperature essentially quenches the decomposition of OCPI to ta rs . 
(See Section V-B-3.0.) Samples containing SOii MCB, za% tars, and 20% 
DCPI have been stored at room temperature for 1-4 months with no 
significant change In DCPI assay (<2(). I t is reconnended that an 
agitated tank be used for MCB/tars/KPI storage since the mixture 
contains a small amount (1-2/0 of Insolubles, mainly Lis-urea. 
Exposure to moisture should be avoided in order .to prevent further 
bis-urea formation: 

Materials of construction for the storage tank and pumps are 
discussed in Manufacturing Division's Basic Data Report. 

5.0 Waste Disposal 

The column bottoms containing MCB, tars, and OCPI will be 
Incinerated off-plant. We are studying possible routes for recovering 
DCPI or other useful materials (such as 3,4-dichloroan111ne, one of 
the starting materials for OCPI manufacture) from the oottoms. 

Further Information on waste dfsposal can be found In 
Manufacturing Division's Basic Data Report. 
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C. Process Flowsheet 

Figure VI-C Is a schematic equipment diagram of the solvent-free 
DCPI process. Major pieces of equipment Include the reboiler, 
d is t i l l a t ion column, condenser, water scrubber, and nitrogen preheater 
(optional). 

Specific flowsheet Information is presented in Manufacturing 
Division's report. 
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FIGDKE V I - C 

SOLVENT-FREE KPI PROCESS 
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TABLE VI-C 

BATCH DISTILLATION PRKESS FLOWSHEET 

Stream 
No. Stream Composition 

1 Feed Stream - Crude KPI 
2 MCB Overhead 
3 Nitrogen Purge 
4 TMA-Related Solids 
5 Scrubbed No 
6 Aqueous T m Waste 
7 DCPI Product 
8 MCB 
9 H2O to Scrubber 

10 Column Bottoms 

Compositions, temperatures and pressures 
of streams are detailed in Manufacturing 
Division's report. 
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V I I . ALTERNATE PRKESSES INVESTIGATED 

A. Alternate Catalysts for DCA Phosgenation 

Scouting experiments were run in t n e f fo r t to f i nd a phosgenation 
cata lyst to replace TMA. By el iminat ing TMA add i t i on , the TMA-related 
sol ids problems could be avoided. 

1.0 Anisole 

The use of anisole as a ca ta ly t i c solvent for DCA phosgenation is 
reported In BCD-80-29. Ho sol ids problems were encountered In the 
DCPI/anisole d i s t i l l a t i o n step. However, switching to anisole solvent 
would mean major modifications of the exist ing Houston process, not 
economically j u s t i f i e d at th is t ime. Anisole was also considered as a 
cata lyst in MCB solvent, but results of phosgenation studies using 
anisole In xylene (GCD-51-148) were unsuccessful because of excessive 
levels of bis-urea (4-6%) in the product. S ign i f i cant ly better 
resul ts were not expected with anisole i n MCB. 

2.0 Dimethyl Formamide (DKF) 

I W showed ca ta l y t i c a c t i v i t y In laboratory phosgenatlons of OCA 
(addit ion ra te : 1.2 g DMF/100 g DCA). I t was.rejected as an 
al ternate cata lyst because i t reacted with DCA to form amidate 
so l ids . Column pluggage problems could be expected. Also, unless the 
Dl^ addi t ion rate could be brought down below 0.06 g/iOU g K A , the 
amidate concentration In l inuron could potent ia l ly exceed 0.1%, 
possibly requir ing re - reg is t ra t ion . 

3.0 Tributylamine (TBA) 

Laboratory phosgenatlons of DCA were conducted using TBA as a 
cata lyst (addit ion ra te : 3.1 g TBA/lOO g DCA). Although TBA showed 
ca ta ly t i c a c t i v i t y . I t was rejected as an al ternate cata lyst because 
of i t s high reac t i v i t y (due to I t s a-Kydrogens). I t was f e l t that 
numerous compounds would be formed In the phosgenator, some of which 
would probably end up In the l inuron and diuron products. At TBA 
addit ion rates as low as 0.1 g TBA/lOO g DCA, TBA-related impurit ies 
would l i k e l y be present in l inuron and diuron a t levels above 0.1%. 
Toxicological test ing and re- reg is t ra t ion of l inuron and diuron might 
be needed. 

4.0 Tert iary Amine Resin 

Use of a weak anion resin (Amberlite IRA-94. Rohm and Haas Co.) as 
a cata lys t for OCA phosgenation was attempted In the laboratory. An 
excessive amount of sol ids (approximately 250 g /L ) , presumably OCA'HCl 
and bis-urea, formed during the phosgenation react ion. Use of a heterO" 
geneous cata lys t was not Investigated fur ther . 

B. Pretreatment of Houston Crude K P I 

The fol lowing methods of removing the solids p r io r to d i s t i l l a t i o n 
were attempted In the laboratory. 
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1.0 Epoxol Oils 

1 weight percent Epoxol !̂ -5 (epoxidlzed linseed o i l ) was added to 
Houston Crude K P I . The mixture was agitated and heated to ref lux. 
Even at room temperature, TMA evolution was observed. The rate of TMA 
evolution Increased as the temperature of the mixture increased. 
After approximately 1 hour, gas evolution ceased. The treated 
material was then d is t i l l ed under vacuum (P • 50 nn Hg). No 
TMA-related solids were observed in the column. The Epoxol o i l funned 
a homog.'neous l iquid mixture with the KPI / tars bottoms, suitable for 
disposal by Incineration. 

Epoxol o i l treatment had no adverse effect on the quality of the 
solvent-free OCPI product d i s t i l l ed overhead. No trace of any 
Epoxol-related Impurities was found in the DCPI product by GC/MS 
(R. W. Reiser-). However, treating the crude KPI with Epoxol o i l 
Increased the rate of KPI decomposition to tars by 30% at 200*C (from 
'8% DCPI lost per hour to '11% KPI lost per hour). 

(CH3)3N-HC1 

TMA hydrochloride epoxy group chlorohydrin TMA 
group 

2.0 Calcium Hydroxide 

3 weight percent calcium hydroxide was added to Houston crude 
DCPI. agitated, and heated to reflux evolving TMA. The treated 
material was d is t i l l ed at P • 50 mm Hg. No TMA-related solids were 
observed In the column. Calcium chloride solids remained In the 
bottoms along with the high-boiling tars. 

2(CH3)3N-HC1 + Ca(0H)2 ^ CaClg + ZHjO •»• 2(CH3)3N + 

TMA c a l c i u m c a l c i u m wa te r TMA 
h y d r o c h l o r i d e hyd rox ide chloride 

3.0 Molecular Sieves 

A sample of crude DCPI (room temperature) was passed through a 
1-ft length of 1-Inch diameter bed packed with lOA molecular sieves. 
Subsequent d is t i l l a t i on of the treated crude Indicated that the 
majority of the solids had not been removed. 
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4.0 Ion Exchange Resin 

Crude KPI (room temperature) was treated by passing through a 
1-ft length of 1-Inch diameter resin bed containing Dowex® cation 
exchange resin HS:-1-H In the h* form (Dow Chemical Co.), reconaended 
by B. W. Page of <:ng1neer1ng Department. The crude solidified In the 
column (and shortly after exiting the column). The acidity of the 
resin catalyzed polymerization of KPI. I t was Impossible to dis t i l l 
the treated crude. 

5.0 Activated Carbon 

Pretreating crude KPI with activated carbon did not remove the 
solids. A yield loss of approximately 3% resulted from adsorption of 
DCPI onto the activated carbon. 

6.0 Addition of SulfuHc Acid 

In an attempt to tie'up the volatile TMA-related compounds as non
volatile sulfate salts, concentrated sulfuric acid (98%) was-added to 
a sample of crude KPI at the level of approximately O.W/, by weight. 
Solids were observed In the column during distillation of the treated 
crude. Furthermore, addition of sulfuric acid Increased the rate of 
DCPI polymerization In the pot. 

C. Vacuuni Flash Process 

I t was observed that when approximately 70% of tlie MCB present In 
the crude was flashed overhead, the remaining KPI was free of TMA-
related solids and could be dist i l led without column pluggage. The 
Vacuum Flash Process was designed as two vacuum flash tanks followed 
by a product purification (disti l lation) colunn. See Figure 
VII-C-1.1. Two flash tanks are necessary to produce a bottoms stream 
containing 98/. KPI and Zi tars . Flash tank {1)(P • 100 m Hg, 
T • 98*C) splits the crude OCPI Into an overhead stream containing 6% 
OCPI and a bottoms stream containing 78^ KPI. The bottoms stream is 
fed to flash tank (2) (P - 50 mm Hg, T « 130'C) where I t is split Into 
an overhead stream containing 63% KPI and all of the TMA solids, and 
a bottoms 5tream containing approximately 98% DCPI. Pure DCPI is 
separated from high-boiling tars and any residual MCB via dis t i l la
tion. The overhead streams from both flash tanks could be sent to 
Houston's amination process or returned to the phosgenator. 

A laboratory batch simulation of the continuous vacuum flash 
process showed that the TMA-related solids were, as predicted, removed 
in the second flash. No solids problems were encountered in the 
product column distillation. High quality KPI (>99'/'. DCPI by IR, 
G. S. Walser) was obtained overhead. 

The major advantages of the Vacuum Flash Process are: 

1) low holdup time; therefore tar formation Is minimized. 

2) process .1$ continuous. 

However, the Investment requirements may be substantial. 

Cooler 

r 
:PI 
5duct 

lation 
umn 
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0. Solventless Phosgenation 

The possibility of using existing ICL/TCL facilities at Chambers 
Works to run a solventless phosgenation of DCA to DCPI was 
investigated. The two major advantages of this process are: 

• low Investment 

• phosgene and KA are manufactured at Chambers Works 

The solventless phosgenation route was not demonstrated In the 
laboratory. There Is considerable uncertainty regarding KA and 
phosgene yield to K P I . For a description of the process and 
high-spot economics, see Appendix H. 
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APPENDIX A 

VAPOR-LIOUIO EQUILIBRIA OF MCB/DCPI 

( P « 50 nin Hoi 

0.4 . 0.5 
Hole Fraction MCB 

A - 1 
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APPENDIX B 

BOILING POINTS QF DCPI/TARS AT 50 nm Hq 

X K P I 

100 

96 

70 

50 

40 

30 

X Tars 

0 

4 

30 

50 

60 

70 

Boi l ing Point. "C 
(Approximate) 

147 

153-154 

173-175 

185-190 

195-200 

208-212 
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APPENDIX C 

PRESSURE DIFFERENTIAL SCANNING CALORIMETRY (POSC) 
ANALYSIS OF DCPI 

Three samples obtained from the Engineering Test Center semlworks-
scale column (nickel valve trays) were submitted to J. R. Kosak of C&P 
Department for PDSC analysis to check thermal stability: 

(1) Column bottoms containing MCB, tars, and DCPI 
(2) DCPI product (overhead) 
(3) Feed solution: OCPI In MCB 

All samples showed excellent thermal stability up to 400''C. 
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k l lOM BCV. II.TI 
APPENDIX D 

ce 

\ . DU PONT OE NEMOURS S COMPANY 

WILMINGTON. DELAWARE 19898 

B I O C h C M I C A U l OEFARTKICNT 

C X r C I I I M K N T A L . r r A T I O N 

W, J.Cordfts/?. J, vi»ss5tt 
7. k . "r.selhardt/B. G. Julin 
D. D, Sehlueter 
32«l Pile R-2 

January 9, 1980 

T. A. Rensl 
Building 335 

Vapor Pressure of 
Bis 3,*-dichlorophenylurea and 

Bis 3.^-dlchloronhenvlcarbodllralde 

The vapor pressures of bis 3,*'-dlchloro-
phenylurea and bis 3,^-dlchlorophenylcarbodllralde 
were neasured using the Du Pont .Model $16 Thermal 
Evolution Analyzer. The data are attached. 

It should be noted that the dllmlde sanple 
used was of questionable ourity as was verified by 
TLC using si.llca gel plates and a methylene chloride/ 
cyclohexane (1:4) developing solvent. At least 
three corcponents were detected. This nay result In 
an unacceptable degree of error in the measurement. 

D. H. Keeler 

DRK/mhs 

Att. 

0-1 

THCRC'S A V^ORUD OP THINOS WC ARE DOING BOMCTHING ABOUT 
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Vapor Pressure 

Bis 3,''-dlchlorophenylurea Bis 3,''-dlchlorophenylcarbodllnide 

TC^C) VQ fmm Hgl T (°C) ' VT> (nra Hg) 

54 1.02 X 10-3 36 h 56 ̂  10"J 
61 1.83 X 10-3 39 6.80 x IO"! 
69 1.84 X 10-3 ijfi • 1.20 X 10-3 
73 3.11 X 10-3 54 1.59 x 10-| 
85 4.48 X 10-3 58 2.17 x 10-3 
98 6.87 X 10-3 81 ' 7.55 x 10-3 

104 0.012 97 0.015 
110 0.011 105 • 0.033 
124 0.024 114 0.056 
134 0.027 124 0.107 
136 0.053 134 0.150 
147 0.053 

D-2 
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APPENDIX E 

CALCULATION OF NITROGEN NEEDED TO VOLATILIZE SOLIDS 

(1) Calculation of L » ^ of TMA-related solids: 
vap 

• Clausius-Clapeyron Equation: 

where; 

p(Ti) = vapor pressure of solids at temperature T i , nm Hg 
p(Tj) » vapor piressure of solids at temperature T j , mm Hg 
AH„,- « heat of vaporization of solids, cal/g-mole 

R » Ideal gas constant 
Tl " temperature 1, "K 
T2 • temperature 2. "K 

-vap • (1.987) 
of solids 

where: 

T r 
458 ' 438, 

16,369 cal/g-mole 

Tl » 165"C p(Ti) » 460 mm Hg 

T2 • 175'C p(Ti) « 700 mn Hg 

from Figure V-B-2.1. 

• Assumed molecular weight of soHds, based upon observation that 
ratio of dimethyl to trimethyl compounds is approximately 3:1 = 
170 g/g-mole 

•'• ^"vap " ^^ '^ " ^ ^9 " ^^^'^ ^ ' ^nb 

(2) Heat capacity of Nj at US'C « 6,95 cal/g-mole 

• Molecular weight of Nj = 28.01 g/g-mole 

.*. Heat Capacity of Nj at 175°C » 0.25 cal - 0 45 BTU 
9 ' * "TT 
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(3) Amount of Nj needed to volatilize solids, assuming that the Nj enters 
at 200'C and leaves at leO'C: 

r96.3 calories to volatilize 1 g solldsi _ 9.63 lbs Ht 
'• (6.25 caDiioo'C - l60*O '. ^ lb solids 

9 

.'. For a 40''C AT, need approximately 10 lbs of nitrogen to 
volatilize 1 lb of solids. 
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C. C. Kason, Brandywine Bu i ld ing ' 
G. L. McNei l l , Brandywine Bui lding 
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H. M. Loux, E324/W. J . Cordes. E335 
B. G. J u l i n , E324 
F. R. Hagl id, E325 
T. A. Rensi, E335 
D. R. Keeler/G. S. Walser, E324 

February 29 , 1980 

To: M. G. Hammond 

From: J. S. Ingerman'j^^vf 

SOLVENT REMOVAL STUDIES: DCPI/MCB COtJTAIHING TMA CATALYST 
(Ref: Letter, GBB to GLB, 11/8/79) ^ 

In our urea herbicides process at Houston, dichloroaniline (DCA) 
Is dissolved in monochioroberizene (MCB) and phosgenated to dichlorophenyl
isocyanate (DCPI) using trimethylamine (TMA) as a catalyst. MCB is not 
removed prior to conversion of the DCPI to linuron and diuron. Successful 
removal of the solvent,might yield DCPI that could be used in our foreign 
melt process diuron plants' at a savings versus purchased DCPI. This letter 
is a progress report on our efforts to renove the sol\ent by distillation. 

Summary 

D i s t i n a t i o n of synthet ic DCPI/MCB solut ions containing no TMA was . 
a smooth operation. Good f rac t iona t ion was achieved in a 15-plate 
Oldershaw column. Feed solutions containing approximately 30S 
DCPI were d i s t i l l e d to produce a 9E« DCPI bottoms stream and a 
DCPI-free (<0.015) overhead stream. 

D i s t i l l a t i o n of actual Houston DCPI/MCB solutions containing TMA 
cata lys t (addi t ion rate 0.13 lbs TMA/lOO lbs DCA) presented major 
operating problems as a resu l t of so l ids formation in the column, 
causing pluggage of sieve plates and downcomers. Build-up was noted 
on both wetted and non-wetted surfaces and occurred throughout the 
column. Solids continued to.accumulate u n t i l the column f i n a l l y 
became inoperable. 
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M. G. Hammond 2 - February 29. 1980 

Use of a packed column smoothed the operation and extended the 
running time, but the plating out of solids on the colunn walls 
and packing made shutdown inevitable. However, 99« pure DCPI 
was recovered in the column bottoms. 

By means of a special work-up procedure it was shown that the 
crude DCPI/MCB samples from Houston contained derivatives of 
not only TMA but DMA as well. In a 0.3:1 ratio. Phosgenation of 
TMA to dimethyl.carbamyl chloride (OMCC), which is a Du Pont 
experimental carcinooen as well as a known phosgenation catalvst. 
Is reported In the literature. However, DMCC in turn 1s likely 
phosaenated to various carbimmonium salts, so Its concentration 
should be considerably less than that of the TMA charged. 0.022. 

Although it is difficult to translate these laboratory observations 
to commercial-scale operation, the problem of solids build-up and 
resulting shutdown seems Inevitable regardless of the equipment 
size or TMA level. Only.by eliminating the TMA can satisfactory 
column operation be assured. 

E. 

Details 

I. Experimental Conditions 

A. Pressure 

Vacuum distillations were carried out at 50, 100, and 200 nm Hg. 

B. Reflux Ratios 

0.2:1; 0.5:1; 1:1 

C. Feed Rates 

" 3-15 g/min. The feed solutions were pre-heated so that they entered 
the column near their boiling points. 

D. Feed Origin 

Houston Plant, 12/7/79 and 1/18/80 (T. M. Kohler). 

E. Temperature Profiles 

For P •» 50 mm Hg: 50-110»C 
For P « 100 m Hg: 68-172"C 
For P » 200 mm Hg: 87-200"C 

F-2 
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M. G. Haranond - 3 - February 29, 1980 

Feed Composition 

IR analysis (G. S. Walser) showed that the feed solution (Houston crude 
DCPI) contained 28.05 DCPI. 0.275 phosgene, and 0.535 DCPCC. (No 
phosgene or DCPCC was detectied in the MCB overhead or in the 
DCPI product.) GC/MS analysis (R. W. Reiser) showed the presence 
of acetone*. MCB, DCPI, linuron, bis 3,4-dichlorophenyl carbo
diimide, and compounds with the following structures: 

Cl 

N=CO Cl—(I )>—NH-C-OCH, 

Cl ^ 

Cl — ( O / '*""̂' 

The bis-urea, i f present, would not have been defected by either 
method. 

II. E-qui pment 

A. The equipment consisted of: 

1. 20-plate Oldershaw column, 1-inch diameter, vacuum jacketed and 
silvered, sampling ports above every other plate (Synthetic 
solutions were distilled in a 15-plate column.) 

2. Thermoslphon reboiler with sidearm heater 

3. Magnetically operated "swinging-funnel" type reflux dividing 
head, vacuum Jacketed 

4. Condensing head, vacuum Jacketed, cold water condenser 

5. Thermowatch controller 

6. Vacuum pump 

7. Manometer 

8. Manostat 

9. Athena controller 

10. F1ex-o-pulse timer 

A schematic diagram of the equipment setup is presented in the appendix. 

^According to T. M. Kohler, acetone was used to rinse the jugs In which the 
samples were shipped. 
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M. G. Hammond February 29, 1980 

B. Packed Column: One distillation was performed In a packed column 
consisting of two 1-ft long. 19 mm I.D. sections of vacuum-jacketed 
column, each packed with 10.5 inches of 3/16-inch glass helices. 
Operation was somewhat smoother than with the Oldershaw column, but 
solids still plated out onto the glass helices as well as the column 
walls. 

III. Observations 

Solids were not confined to any specific location in the column 
nor did they appear at any characteristic temperature. F. R. Haglid suggested 
the following hypothesis regarding the identity of the solids: 

Scheme 1: 

>̂ SĴ  
^ 

(CH,),A 

(TMA-HCl) * ^ S ^ 

(CH,),N 

(TMA) 

COCl a 

(CH,)2N-C-C1 

CH, c/^ 

Cl 

C=0 
I 

0 

{CH,)jN=C-Cl^Cl© 

COCl 2 

(CH,)2NC0C1 + CHjCl 1 

(DMCC) 

A sample of the Houston feed (sampled 1/18/80) was analyzed for TMA and DMA 
according to the procedure detailed in the appendix. Much of the 
TMA reportedly used (0.13 lbs TMA/lOO lbs DCA) was accounted for as TMA plus 
DMA, which were present in 0.3:1 ratio. This suggests that a mechanism 
like the one proposed is Indeed taking place since it is the most likely way 
that TMA can be converted to DHA. Thus the solids present in the column are 
probably a complex mixture of TMA-HCl and various carbimnonium salts such 
as { M . However, It was not possible to detect these salts in the solids 
colTScted from the column (by IR in Nujol mull) because of their unavoidable 
exposure to moisture and subsequent hydrolysis to methylammonium hydrochlorides 
during sample preparation. This hydrolysis probably occurs as follows: 
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M. G. Hammond - 5 - February 29, 1980 

Scheme 2: 

X 

(CH,)2N< Cl© 

cO 

(CH,)jNCOOH * HCI 

I H2O 

(CH,)2NH-HC1 + CO2 

The fact that the solids did not seem to collect in any special zone In the 
column but were randomly^stributed seems to reinforce the Scheme 1 hypo
thesis. Compounds l ike ( ^ should have low vapor pressure, but i f an 
equilibrium exists between ^ and DMCC * CKI2, unlimited mobility is 
possible. 

IV. Conclusions 

D is t i l l a t ion of Houston DCPI/MCB solutions containing "TMA catalyst" 
presented major operating problems as a result of solids formation in the 
column. Although i t is d i f f i cu l t to translate these results to plant-size 
equipment,' i t is f e l t that equipment pluggage would be inevitable. Thus 
i t is recommended that plans for d i s t i l l i ng Houston DCPI/MCB solutions 
containing "TMA catalyst" be discontinued. 

JSI/slh 
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APPENDIX 

ANALYSIS OF TMA AND D W IN HOUSTON FEED 

The basic strategy used for the TMA/DMA analysis was: The crude 
Houston OCPI reaction mixture contains a number of acylating species, 
primarily DCPI, which can be reacted with methanol to form the corresponding 
methyl esters. Subsequent aqueous caustic hydrolysis will then recover the 
free amines from their derivative's. The amines can be distilled overhead 
into water titrated with dilute HCl, using phenolphthalein as an indicator. 
This indicator will discriminate between the strongly basic alkyl amines 
and the weaker DCA.* 

In practice, to 50 ni£ of crude Houston DCPI reaction mixture, 
under controlled conditions, were added 50 m£ of methanol. After completed 
exotherm, 50 ml of water and 50 m£ of 502 caustic were added. The mixture 
was agitated and boiled (b.p. -v-BO'C) for 1/2 hour under a dry ice condenser 
and subsequently sparged with Hz. The distillate was trapped in wat^r 
titrated with dilute HCl using phenolphthalein as Indicator. 0.1 mi IN HCl 
was consumed. This converts to an initial charge of approximately 0.015 
TMA.' The amine hydrochloride solution obtained was washed with CH2C12 
and stripped to a small volume. This concentrate, after caustic addition, 
was analyzed by GC identifying TMA and DMA in a 0.3:1 ratio (D. R. Keeler). 

^Direct hydrolysis without prior methanol addition would have liberated 
free DMA which would have imnediately reacted with OCPI to form diuron, 
and could not have been distilled overhead. 
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APPENDIX G 

DECOMPOSITION OF DCPI TQ TARS 

The major yield loss of OCPI during d i s t i l l a t ion Is the decomposition 
of KPI to high-boiling " tars" in the pot . In oraer to predict OCP yield 
losses and to design hold time and pot composition for the continuous 
d i s t i l l a t i o n process, samples of K P I / t a r mixtures were placed in sealed, 
evacuated glass polymer tubes and stored In an oil bath of constant 
temperature for a specified period of time. 

The ra te of DCPI decomposition was determined to be f i r s t order with 
respect to OCPI concentration when ta rs were present. DCPI that had been 
d i s t i l l e d overhead from the ta rs decomposed at a rate independent of OCPI 
concentration (zero order) . This implies that the decumpositlon Is catalyzed 
by the presence of t a r s , or of some intermediate decomposition product of 
DCPI. In call cases, the rate of OtPI decomposition showed an Arrhenius 
temperature dependence. Using the data presented In Table G-1, the following 
ra te expression was calculated for OCPI containing t a r s : 

.f(9.69xl03)| 

-•"KPI - 7.75 X 107 CocPI e 

where: 

~n)CPI " rate of decomposition of DCPI, g Bo1es/1 hr 

^KPI > KPI concentration, g moles/1 

T • temperature, *K 

KPI d i s t i l l e d overhead from the t a r s decomposed at a much slower ra te -
approximately 0.02%/hr at 185*C (as reported in BCD 80-29). 

The ra te expression above should not be used to extrapolate 
decomposition rates for temperatures below lOO'C or above 220'C. In addition. 
I t should be noted that these decomposotopm tes t s were run in glass tuoes. 
Possible ca ta ly t ic effects of glass surfaces on DCPI polymerization have been 
seen. 

Table G-1: DCPI Decomposition Studies 

Temperature 
CC) 

160 

200 

Time 
(hrs) 

0 
1 
3 
6 

0 
1 
3 
6 

CDCPI 
(g moles/1) 

4.65 
4.48 
4.40 
4.09 

4.65 
4.10 
3.50 
2.47 

Gl 
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FIGURE 6-2 
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CHAMBERS WORKS SOLVENT PROCESS 

t 
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1 VENT 
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955 YIFI D 

1 
. 

DISTILLATION 

HCB R s a a E HIGH BOILERS 
505 OCPI 
0.40ft ppy 

Process yields: 
DCA • • ^ Q l or 0.95 lbs OCA/lb KPI 
Phosgene - 805 or 0.65 lbs phosgene/lb OCPI 
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CHEMISTRY 

DESIRED REACTION 

20NH2 * COCl2 -

DCA Phosgene 

9NH2COCI ^ 0NH2*HC1 -

Carbonyl DCA hydro-
Chloride chloride 

-*• 20NCO + 2HC1 

OCPI 

BY-PRODUCT REACTIONS 

0NH2 * 0NH2COCI 

0NH2COCI * 0NH2*HC1 

0NH2-HC1 i- 0NCO 

p.ci-/~Y-

) 

0NHCHN0 + COCl 2 > PNCO + HCI 

Bis-urea 

\ - - ^ li/o 
9NC0 

TCL CHEMISTRY 

^ 0NHCN' H 
^ C - N H 0 

Biuret 

COOH 

Terephthalic Acid 
TPA 

Terephthalic Ciiloride 
TCL 

Hll 
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AS CATALYTIC SOLVEHT 
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:( 
1. INTRODUCTION 

This report documents the development of a continuous process for 
making 3,4-dichlorophenyl Isocyanate (DCPI) by the phosgenation of 
3,4 dichloroaniline (DCA) using anisole as a solvent. DCPI Is an inter
mediate in the manufacture of diuron and linuron herbicides at the Houston 
Plant and diuron at foreign af f i l ia te plants. The Houston Plant makes DCPI 
for direct conversion to linuron/diuron without prior isolation from the 
monochlorobenzene (MCB) solvent. Solvent-free DCPI is presently purchased 
from Bayer for use in the foreign plants to produce diuron via the melt 
amination process. Full DCPI demand by the foreign affi l iate Is approxi
mately 4.OHM ppy. 

The Houston DCPI process currently uses monochlorobenzene (MCB) 
as the solvent and trimethylamine (TMA) as the phosgenation catalyst. An 
in i t ia l objective of this work was to eliminate the use of TMA, for two 
reasons: First , plant experience indicated that TMA-HO sublimes and plugs 
off-gas Tines. This problem would probably make the final two dist i l lat ion 
steps of a CHI-type process impossible. Secondly, TMA Itself will phosgenate 
to form dimethyl carbamoyl chloride (DiCC), which is classified by the 
American Conference of Governmental Industrial Hygienists (ACGIK) as an 
"industrial substance suspect of carcinogenic potential for man". 

As an alternative to the MCB/TMA system, anisole by Itself was 
tried and found to be an effective catalytic solvent for the phosgenation 
step. Subsequently, recovery of DCPI from the anisole by dist i l la t ion 
was studied, This report is a sunnary of the process development work done 
using anisole as the solvent. 

- IOO -

ABOOOOl 17579/116 



II. RECOWENDATIONS 

We recomnend that: 

Development work should be shifted toward expanding the current 
DCPI process at Houston to allow for the production of solvent-
free DCPI for sale to our foreign affiliates. Cases to be 
evaluated Include eliminating TMA catalyst, using alternate 
catalysts, and use of anisole solvent. 

200 
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i n . SUMWRY AND CONCLUSIONS 

A. • • . 

All process steps were de.ionstrated to be feasible. Howsver, additional 
work is needed on the fin?l product distillation step to demonstrate 
column operation over extended periods of time. The rather rapid rate of 
DCPI loss In the column reboiler raised concern about possible residue 
handling problems during extended runs. 

B. Anisole was demonstrated to be a catalytic solvent for the 
phosgenation of 3,4-DCA. 

C. The dehydrohalogenation and phosgene stripping of the phosgena
tion product was demonstrated using a packed column. 

D. The separation of anisole and DCPI by continuous distillation 
was demonstrated. However, this step will require vacuum operation 

E. The continuous, vacuum distillation of crude DCPI was 
demonstrated In short runs. In these runs the high boiling residues were 
concentrated in the reboiler and pure DCPI was obtained overhead. In order 
to be sure of the handling characteristics, e.g. viscosity, of the residues, 
longer runs must be made. 

Note: Elimination of this step is possible if the quality of 
the KPI from the solvent removal step is satisfactory. 

F. DCPI was found to be relatively unstable in the presence of 
concentrated process residues at 190*C. Therefore, the holdup time in 
the product column reboiler must be kept short In order to minimize yield 
loss. Additional work is needed to better understand and possibly reduce 
the Instability of OCPI in the residues. 

300 -
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V. EXPERIMENTAL DETAILS 

A. Reactions 

1. Main reactions Involved In the formation of 3,4-dichlorophenyl 
isocyanate are: 

The overall reaction for DCPI formation is 

OfJ^NHj 

3,4-d1ch1oro-
anillne 
(162.02) 

+ COCl2 

phosgene 
(98.92) 

anisole C 1 | < ^ N C 0 

15 psig ^ N ^ 
+ 2HC1 

3,4-d1chloro- hydrogen 
phenyl Isocyanate chloride 

(188.01) (36.47) 

The Intermediate reactions are 

:® NH2 
+ COCl2 

: ; @ 

NHC0C1 :© m y HCl 

3,4-dlchloro-
anll lne 

(162.02) 

phosgene 
(98.92) 

3,4-dichloro
phenyl carbamoyl 

chloride 
(224.48) 

3,4-dlchloro-
anil ine 

hydrochloride 
(198.49) 

:(Q)"- HCl 
+ COCl: - : ; (g) NHCOCl 

2HC1 

3,4-dichloro-
anil lne 

hydrochloride 
(198.49) 

phosgene 
(98.92) 

3,4-dichloro
phenyl carbamoyl 

chloride 
(224.48) 

hydrogen 
chloride 
(36.47) 

"IP 
Cl V ^ 

NHCOCl 

3,4-dichloro
phenyl carbamoyl 

chloride 
(224.48) 

= :© NCO 

3,4-dichloro
phenyl Isocyanate 

(188.01) 

500 

HCl 

hydrogen 
chloride 
(36.47) 
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The known side reactions are: 

The formation of bis-3,4-dichlorophenyl urea (primary side reaction) 

0 

: ; (o) ' " ' . : ; @ r - ' _ :;(g)""^""(g):: 
3,4-dichloro

ani l ine 
(162.02) 

3,4-dichloro
phenyl carbamoyl 

chloride 
(224.48) 

or 

n(g)""' ^ :;cg) NCO 

3,4-dlchloro-
• ani l ine 
(162.02) 

3,4-dichloro
phenyl isocyanate 

(188.01) 

b1s-3,4-dichloro-
phenyl urea 

(350-. 03) 

Cl fy-NNHCNH|^<I!!Nci 

bis-3,4-d1chloro-
phenyl urea 

(350.03) 

+ HCI 

hydrogen 
chloride 
(36.47) 

"•"(§3 
NCO 

u 

C l r < ^ N H C N H , ^ ^ 0 

The formation of 3,4-dichlorophenyl carbodiimide 

0 

CO2 

3,4-dichloro
phenyl Isocyanate 

(180.01) 

V*ater 
(18.02) 

bis-3,4-d1chloro-
phenyl urea 

(350.03) 

carbon 
dioxide 
(44.01) 

n{o]""^""ig]^; * 
bis-3,4-dichloro

phenyl urea 
(350.03) 

COCl; 

phosgene 
(98.92) 

::@"""(6):; 
3,4-dichlorophenyl-

carbodiimide 
(332.01) 

501 

•̂  COa + ZHCl 

carbon hydrogen 
dioxide chloride 
(44.01) (36.47) 
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The formation of DCPI trimer 

':;© NCO 

3,4-dlchloro- DCPI trimer 
phenyl Isocyanate (564.03) 

(188.01) 

' B. Phosgenation Step 

1. Objectives and Description 

The objective of the phosgenation step study was to investigate 
the catalytic effect of anisole when used as the reaction solvent. The 
degree of catalytic effect of the anisole was determined by comparing results 
using It with runs made in monochlorobenzene (HCB) solvent with and without 
trimethylamine (TMA) catalyst. TMA Is the current phosgenation catalyst 
used at the Houston Plant. Based on results obtained In our Isocyanate 
pilot plant facility, anisole was found to be as effective as MCB plus TMA 
using comparable reactor conditions. 

Phosgenation conditions similar to these of the Houston process were used. 
The continuous, stirred-pot reactor was equipped with an electrical heater, a 
recirculation loop, and two off-gas condensers in series (Fig. V-B-1). A 505 
phosgene/MCB solution was fed to the reactor beneath the'liquid surtace. 
The DCA was fed as a 205 solution in MCB. This stream was fed Into the 
periphery of a centrifugal pump in order to provide rapid and Intimate mixing 
of the DCA with the reactor contents. The feed rates were set to give an 
approximate reactor holdup time.of 1 1/2 hours. The phosgene feed rate 
was ratioed to the DCA feed rate to give the desired reactor phosgene 
concentration (between 5-155 phosgene). The reactor level was maintained by 
removing a product stream from the recirculation loop before the mixing punp. 
The vapors escaping the reactor (primarily HCl and phosgene) were passed 
through two brine-cooled (-10 to -20°C) condensers In series. Any liquid 
reflux was returned to the reactor through a rotameter. The uncondensed HCl 
and phosgene exited through the pressure control valve to a caustic scrubber. 

- 502 -
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FIGURE V-B-1 
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The reactor was run at a temperature and pressure of 82''C and 15 psig, 
respectively. These conditions were chosen to approximate the temperature 
and pressure used in the Houston process. The tenperature was held 
constant by adjusting the heat Input to the reactor. The boilup rate was 
determined by the reactor phosgene concentration at a given temperature 
and pressure. 

2. Discussion of Results 

Two methods were used to measure the effectiveness of anisole as 
a catalytic solvent. The first method was to compare the yields obtained 
In anisole with those in MCB, both with and without TMA catalyst. The 
yield was determined by taking the steady state product and distilling it 
under reduced pressure until all the volatile material was gone. The 
remaining material was analyzed for KPI to determine the residue weight. 
The distillation cuts were also analyzed for DCPI. The yield was then 
calculated as p̂ -pj 

^ " b m + residue 

In using this procedure the assumption was made that a l l the yield loss was 
to non-volatile impurities. This assumption was proven to be correct In 
the cyclohexyl Isocyanate process development and in work done on DCPI by 
the.Elastomers Department, 

The second method was based on an analysis done by J . L. Fitzjohn 
(ETL) (Ref. 14 and 15). I t assumed that the l iquid phase phosgenation 
of DCA Involved two competing reactions: 

DCA • COCl - ^ KPI I . 

DCA •̂  DCPCC -=J^ urea II. 

Assuming perfect mixing of the DCA In the phosgenator, the DCPI yield is 
determined by the ratio of the rate constants kj and k2 and the molar ratio 
of phosgene and DCPCC. Thus DCPI yield can be maximized by running under 
conditions which result in high values for ki/kj and (COClaJ/[DCPCC]. 
Fitzjohn derived an expression for calculating kj/k2 knowing the yield 
and the concentration of phosgene and DCPCC in the reactori This expression 
is 

^̂ ^̂ ^ • {icoci2]/(bcpct))n-Y) 
where Y •» DCPI yield 

I J « molar concentration 

The ratio ki/ka was calculated for runs using anisole as solvent and compared 
to the ki/k2 values obtained in MCB and in MCB -•- TMA. This comparison was 
used to evaluate the catalytic effect of anisole and TMA. 

To illustrate the catalytic effect of TMA and anisole, a summary 
of the results for phosgenation runs in MCB, in MCB + TMA, and In anisole 
is given In Table V-B-1. The TfW concentration in the 205 DCA feed was 
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.̂•: 

Table V-B-1 

REACTOR CONDITIONS AND RESULTS IN 
MCB. MCB •»• TMA. AND ANISOLE 

Temp. Pressure Boilup* COCI2/DCPCC 5 DCPI 
Run#/Solvent *C pslg g/q DCA Ratio % COCl2 5 DHH ki/k. Yield 

« 2 / H C B 82 15 0.5 2.8 8.0 61 3.5 80 

#3/MCB + TMA 82 15 0.5 2.8 5.6 49 8.5 92 

#6/Ani sole 81 15 0.4 0.98 5.7 8 25 92 

'Reflux plus vented vapors. Houston process boilup ^ 3.5 lb/lb K A {^ 155 
COCl2 in phosgenator) 
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TABLE V-B-2 

REACTOR CONDITIONS AND RESULTS IN ANISOLE 

Temp. Pressure Boilup COCla/DCPCC DCPI 

Run #/Solvent 'C psig g/g DCA Ratio % COCl; 5 DHH kg/k? 5 Yield 

#l/An1sole 81 15 3.4 3.3 14.9 23 11 95 

#2/An1so1e 81 15 3.2 2.8 13.8 25 35 98 

#3/Anisole 80 15 1.2 1.7 .10.9 9 19 94 

#4/Anisole 90 20 1.4 1.5 . 10.8 10 18 93 

#5/Anisole 81 15 0.4 0.93 7.0 7 30 93 

#6/Anisole 81 15 0.4 0.98 5.7 8 25 92 
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2.8 g TMA/lOO g DCA. (This level Is much higher than that used in the 
Houston process - 0.17 g/lOO g DCA.) The yield results in Table V-B-1 
show that under nearly Identical conditions anisole Is as effective as 
TMA in catalyzing the phosgenation reaction. The yields in MCB + TMA 
and in anisole were significantly greater than in MCB alone. The results 
in Table V-B-1 were obtained at reactor phosgene concentrations of <85. 
At higher concentrations such as used in the Houston process ('vl25 phosgene), 
the effect of the TMA catalyst would not be as readily seen. 

Further evidence of the catalytic effect of TMA and anisole can 
be seen by comparing their ki/ka values ih Table V-B-1. The v e r y high 
value of ki/k2 obtained for anisole Indicates that it has a stronger 
catalytic effect than does TMA. (Anisole may be decreasing kz as well 
as increasing ki; therefore, strictly speaking its catalytic effect may 
not be stronger than TMA's.) However, anisole has greater HCI solubility 
than does MCB. This results in less dehydrohalogenation of the DCPCC in 
the reactor (compare 5 DHH values in Table V-B-1). Therefore, some of 
the superior catalytic effect of anisole is negated by the lower 
[COCIil/lDCPCC] ratio which results from its use. 

A total of six reactor runs were made using anisole as the 
solvent/catalyst. A summary of the results using anisole is given in 
Table V-B-2. These results show that in order to obtain yields greater 
than 955 a [COCl2I:[DCPCC] ratio of approximately 3 is needed. Since the 
DCPCC is not readily dehydrohalogenated in anisole, reactor phosgene 
concentrations of greater than 125 will probably be needed to obtain high 
yields. An alternative to running at high phosgene concentrations in the 
reactor would be to reduce the DCPCC concentration. This can be accom
plished by increasing the reactor boilup rate in order to more effectively 
strip HCl from the solution. Additional work would be necessary to 
detennine the combination of reactor phosgene concentration and boilup 
rate needed to produce a ICKlal/IDCPCCJ ratio of ̂ 3. 

The values of 'ki/k2 shown in Table V-B-2 vary from 11 to 35. 
At constant temperature, k^/ka should be constant for a given solvent/ 
catalyst system. The variation seen in the anisole results is probably 
caused by the error introduced by dividing by (1-yield) when k i / k i was 
calculated. However, in all the anisole cases kj/kj was greater than that 
obtained for MCB + TMA. 

Additional.operating data and the reactor product compositions 
for the anisole runs and for two MCB runs are given in Table V-B-3. In 
all runs a reactor holdup time (HUT) of M 1/2 hours was used. This HUT 
was chosen because it was found to be sufficient for the CHI process. The 
Houston process has a HUT of < i S minutes in the phosgenator. However, 
they get additional phosgenation in their dehydrohalogenation reboilers. 
No attempt was made to determine minimum HUT requirements for the phosgena
tion reaction in anisole. 

In all the anisole runs, the reaction solution appeared clear 
Csolid free) when viewed through the rotameter tube. The reactor product 
was a clear, brown colored liquid, but upon cooling solids would precipitate. 
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TABLE V-B-3 

REACTOR OPERATING DATA FOR ANISOLE AND MCB RUNS 

Temp, exit mixing pump, "̂C 

Vapor temp, before 1st 
condenser, 'C 

Reflux temp., 'C 

205 DCA feed rate, g/min 

505 COCla feed rate, g/min 

Product rate, g/min 

Recirculation rate, 
m£/min* 

Reflux rate, g/min 

Vent rate, g/min 

Mixing pump rpm* 

Agitator rpm* 

Product composition 
5 DCPI 

5 DCPCC 

5 COCla 

1 *̂  
80 

80 

9 

8.4 

10.2 

17.7 

700 

5 

0.7 

1400 

200 

^'^ 

10.2 

14.9 

#2 

80 

87 

7 

8.9 

8.6 

15.3 

700 

5 

0.7 

1400 

200 

3.2 

11.3 

13.8 

13 

79 

75 

11 

11.6 

9.4 

-

750 

2 

0.7 

1400 

200 

1.2 

14.4 

10.9 

Anisole 
#4 

88 

75 

11 

11.6 

9.4 

-

750 

2-3 

0.7 

1400 

200 

1.4 

16.1 

10.8 

#5 

80 

72 

-

17.0 

9-7 

-

900 

0 

1.5 

1400 

200 

1.1 , 

17.2 

7.0 

*b 

80 

78 

-

17.9 

9.7 

-. 

650 

0 

1.5 

1400 

200 

1.0 

13.2 

5.7 

#2 

82 

71 

-

8.1 

9.6 

20.2 

750 

0 

O.B 

1400 

200 

4.2 

6.5 

8.0 

ICB 
• n (+ TMA") 

82 

75 

-

11.9 

9.2 

18.7 

750 

0 

0.8 

1400 

200 

5.5 

4.5 

5.6 

*These variables changed as much as i255 during runs. 
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These solids were Identified by IR to be DCPCC. In Run #3/MCB, which used 
TMA catalyst, the reactor product was clear and solid free until it cooled. 
However, Run 12/NCB (without TMA) produced a solution which appeared cloudy 
through the recirculation rotameter. The reactor product contained fine 
so'ids which were identified by IR to be a mixture of DCPCC and urea. 

No corrosion tests were conducted during the anisole runs. 
However, materials found to be acceptable for the MCB solvent process should 
be acceptable with anisole. Hastelloy C-276 would be a conservative choice 
for metal equipment. 

C. Dehydrohalogenation/Phosgene Stripping Step 

1. Objectives and Description 

There are two objectives in the dehydrohalogenation (DHH)/phosgene 
stripping step. The first is to thermally split DCPCC to DCPI and HCl and 
then separate the HCl from the DCPI. The second is to remove the phosgene 
from the reactor product. In the cyclohexyl isocyanate (CHI) process 
development, it was found that both these objectives could be accomplished 
by feeding the product to a packed column equipped with a reboiler and an 
overhead condenser. The stripping action of the column together with the 
temperature profile allowed for efficient dehydrohalogenation and phosgene 
removal. As discussed below, this method also proved to be y/ery effective 
for dehydrohalogenating and removing phosgene from the reactor product of 
the DCPI process. 

The IHiH/phosgene stripping step was demonstrated using the 
equipment setup shown in Figure V-C-1. The reaction product (5-155 phosgene, 
10-175 DCPCC, 1-35. OCPI) was continuously fed to the column. The column 
boilup was provided by a steam heated thermoslphon-type reboiler (shell and 
tube). The overhead condenser was cooled with warm water to allow phosgene 
and HCI to vent to the scrubber while retaining the anisole. The column 
Operated smoothly except for the normal, large fluctuations in pressure drop. 
The column was operated at atmospheric pressure which differed from the CHI 
DHH column which operated at the same pressure as the reactor. Running the 
DCPI DHH column under pressure was not possible because the available steam 
was not hot enough to boil the DCPI/anisole solution above atmospheric 
pressure. Operating at atmospheric pressure also has the advantage of 
reducing any yield loss due to high reboiler temperatures (see Section D 
for details). Some flashing occurred in the column feed when the pressure 
was let down from 15 psig to atmospheric. However, the flashing was moderate 
due to the cooling of the stream which occurred before the let-down valve. 

Operating under pressure should have little effect on the process 
other than raising the operating temperature. The DHH equilibrium will 
be shifted toward KPCC, but this should be more than compensated for by 
the shift toward OCPI caused by the higher temperature. 

2. Discussion of Results 

A sunmary of column operating conditions and results is given in 
Table V-C-1. The column proved to be very effective both in removing 
phosgene and in dehydrohalogenating. This is shown in the low chloride 

- 505 -

ABOOOOl 17579/128 



FIGURE V-C-1 

DHH/PHOSGENE STRIPPING COLUMN 

Pressure 
Gage 

Condenser (jacketed tube - HG) 

Column: 1 1/4" Sch 40 HC pipe 
packing - 1/8" glass helices 
insulation: 2 layers Cerafelt 

steam traced 
1 layer Cerafelt 

To scrubber 

Reflux Pot 

Level gage 

Lapp pump 

Steam heated 
reboiler 

Product 
Column calibrated with MEK/toluene 

.̂3 theor. plates above feed 
'V'7 theor. plates below feed 
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level ("vlOO ppm) of the column product. Thus, even though anisole has a 
relatively high HCl solubility as evidenced by the low degree of dehydro
halogenation product, the stripping action and thermal profile of the 
column readily dehydrohalogenated the KPCC. 

Ko corrosion tests wer« r un on the DHH/phosgene removal column. 
However, as mentioned earlier, materials found to be acceptable for the 
MCB solvent process should be acceptable. A conservative choice for metal 
equipment would be Hastelloy C-276. 
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TABLE V-C-1 

DHH/PHOSGENE STRIPPING COLUMN DATA 

Pressure, atm. 

Temp,, "C 
Above reboiler 
Feed section 
Top of column 
Water to condenser 

tP, inches anisole 

Rates 
Reflux, m£/m1n 
Product, g/min 

Compositions 
Feed 5 KPI 

5 KPCC 
5 COCla 

Reflux 5 COCla 
Product 5 DCPI 

5C0Cla* 
5 chloride 

Run n 

1 

156 
T50-154 
100-140 
54 

1-20 

17 
18.4 

1.3 
14.4 
10.9 
8 
13.2 
<0.2 
0.011 

Anisole 
Run 14 

1 

155 
153 
100-150 
%55 

0.5-10 

20 
16.4 

1.4 
16.1 
10.8 
4.5 
14.B 
<0.2 
0.01 

Runs 
Run i l 

1 

157 
152 
90-130 
57 

6-20 

22 
•22.9 

1.1 
17.2 
7.0 
5.7 
15.9 
<0.2 
0.005 

Run §B 

1 

156 
130-150 
90-140 
57 

2-20 

22 
23.0 

1.0 
13.2 
5.7 
5 
16.2 
<0.2 
0.005 

*C0Cl2 less than l im i t of detection 
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D. Solvent Recovery Step 

1. Objectives and Process Description 

The objective of this study was to demonstrate the feasibility 
of removing anisole from DCPI by distillatlcn. Only a limited amount of 
starting material was available which circuir-.cribed the extent of the study. 
Due to the high boiling point of DCPI, the distillation was run at a re
duced pressure of 100 mn Hg (head pressure). This differed from the 
analogous step in the CHI process which operated at atmospheric pressure. 
As in the CHI process, the column was designed with a sidestream takeoff 
of purified solvent for recycle to the DCA feed stream and a "pasteurization" 
section to concentrate and remove any residual phosgene or HCl. Anisole 
containing 15 OCPI was withdrawn from the tenth plate above the reboiler. 
DCPI would have been reduced to non-detectable levels (<0.01S by IR) by 
drawing off from the fourteenth plate. No phosgene was detected (<0.015 
by 'IR)in the overhead stream from the pasteurization section ("purge 
stream"); HCl was not analyzed for. DCPI and any high-boiling Impurities 
were concentrated in the reboiler pot. In our work, anisole levels as 
low as 0.055 were found in the K P I product. 

The investigation of the solvent recovery step was carried out 
in the laboratory setup shown in Figure V-D-1. The feed solution was 
preheated and fed through a line heated with electrical tapes to the sixth 
plate above the reboiler of a 15-plate, 28 nn ID Oldershaw column. A 
thermoslphon reboiler with a sidearm electrical heater provided the necessary 
boilup. An electrical tape wrapped around the reboiler flask provided a 
secondary heat source. The heat input to the system was varied between 650 
and 2300 cal/min to provide the desired boHup. A magnetic reflux divider 
activated by a Flexopiilse timer enabled a sidestream of purified anisole to 
be taken off the tenth plate. The upper section of the column was designed 
as a pasteurization section and was operated at a high reflux ratio (L/V 
between 0.61 and 0.83) to concentrate and renove any residual phosgene or 
HCT fed to the system. -Head pressure was maintained using a manostat. 
A dry ice/acetone cold trap and a Drierite drying tube were connected to 
the off-gas line. 

The temperature of the liquid on the second plate above the 
reboiler was used to control the concentration profile in the column. A 
setpoint temperature of ISS'C was chosen because it represented.a liquid 
composition of approximately 855 DCPI. If the temperature of the liquid 
on the second plate rose above the setpoint temperature (indicating that 
DCPI was beginning to move up the column), the Athena controller was used 
to override the Flexopulse timer and provide more reflux below plate ten. 

A thermowatch was used to monitor the reboiler pot temperature. 
Feed entered the column continuously at a preset rate as long as the re
boiler pot temperature did not drop below the setpoint temperature (boiling 
point of pure DCPI). If it did, a warning light flashed and the feed line 
valve was manually turned off until the setpoint was regained. 
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ANISOLE RECOVERY COLUMN 
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Z. Discussion of Results 

Product from the dehydrohalogenation (DHK) column runs as well 
as synthetic DCPI/anisole solutions were used as feeds. The synthetic 
feed contained approximately 155 DCPI by weight; that obtained from the 
DHH column, from 12.0-14.65 DCPI. At the operating pressure (100 rm Hg) 
a 155 solution of KPI in anisole boiled at approximately lOS'C. it was 
found that feed temperatures between 90'*C'and lOO'C gave the best column 
operation in terms of lack of flashing or flooding. The feed rate was 
varied from 10-20 g/min. At feed rates above 20 g/min the column flooded. 
15-17 g/min gave smooth column operation with reasonably high throughput. 
Anisole boilup rate was adjusted to maintain a liquid holdup volume of 
2-5 m£ on each plate. 

Table V-D-1 shows the relationship between the ratio of boilup to feed 
rate and product composition. It is evident that a higher boilup to feed 
rate ratio results in a DCPI product containing less anisole. (Why the product 
from the runs using synthetic feed assayed only 90S DCPI is unexplained at this 
time.L 

From preliminary equilibrium calculations two feed plate locations 
were considered: the fourth plate above the reboiler and the sixth plate 
above the reboiler. (The equipment was not designed to handle feed entering 
on the fifth plate above the reboiler). The sixth plate was chosen as the 
feed plate because it gave a KPI product containing less anisole than did 
thefourth plate. The reflux ratio (L'/V) measured at the magnetic reflux 
divider was varied between 0.06 and 0.33. Variation over this range did 
not significantly affect product quality. Column conditions for each run 
are presented in Table V-D-2. 

Liquid samples were taken frtrni several plates while the column 
was in operation. Three runs were performed at nearly identical column 
conditions (Boilup/Feed Rate •* 0.95) using feed from the DHH column in 
order to obtain the typical composition profiles presented in Table V-D-3. 
Given these consistent results it is possible to predict the number of 
actual plates needed for effective column operation at a boilup to feed 
rate ratio of 0.95. Six actual plates including the feed plate are needed 
to produce a DCPI product containing less than 0.25 anisole. Eight actual 
plates are needed to provide an effective rectifying section resulting in 
en^anisole recycle stream that is free of any detectable DCPI (<0,01S by 
IR). Our column was designed with a sidestream drawoff from the tenth 
plate and produced an anisole "recycle" stream containing approximately 
15 DCPI. The figures in Table V-D-3 indicate that a sidestream drawoff 
above the fourteenth plate would produce an anisole recycle stream free of 
any detectable DCPI (<0.015 by IR). No phosgene was detected in the feed 
solutions from the DHH column (<0.225 by IR), nor was any phosgene detected 
in the overhead purge stream (<0.015 by IR). However, the concept of a 
pasteurization section for concentration and removal of phosgene and HCl 
should not be abandoned. The presence of a pasteurization section will 
protect the anisole recycle stream from contamination by phosgene and HCl 
through an upset in the DHH column. 

The DCPI distillation product (from DHH column feed) contained 
approximately 905 DCPI, 2-85 l,3-bis-3,4-dichlorophenyl urea ("bis-urea")*, 
and 0.155 anisole. Other high-boiling impurities detected by GC/MS included: 

*Bis-urea probably formed in the phosgenation step. 

- 508 -

ABOOOOl 17579/134 



(a) 1-methoxy-2-(4-methoxyphenyl)methyl benzene: approximately 
0.25. This Is a compound (MW 228) having the structure: 

O C H , 

or Isomers thereof. 
OCH, 

(b) A compound with MW 200, which is 28 (C2H1, or CO) less than 
the above cojnpound and has 

OCHj 

6e 
as part of its structure. This compound was present at 
levels of approximately 0.25 by weight. 

(c) Four unidentified impurities, eluted after DCPI. Each was 
present at a level of approximately 0.25 by weight. 

The thermal stability of the DCPI distillation product from the 
DHH column feed was found to be significantly less stable than the DCPI 
distillation product from synthetic feed. A sample of 905 DCPI in anisole 
(synthetic) was kept at 16S"C. No loss of DCPI was detected (by IR) after 
six hours. Table V-D-4 shows the decomposition rate of the DCPI distilla
tion product from the DHH column feed at approximately 170»C (Initial DCPI 
concentration: 89.05). In a repeat test at 45"C. about 55 of the DCPI 
was lost over a period of seven hours. However, it may be necessary to 
store the DCPI distillation product at approximately 60'C. Although the 
freezing point of pure DCPI is 4r c , solids were occasionally visible at 
temperatures as high as 55"C. 
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Table V-D-1 

Run I 

at I 
at u. 

a 

l < 

4 

7 

/ 8 

9 

10 

11 

Boilup 
Feed Rate 

0.30 

0.93 

0.85 

0.95 

1.0 

0.95 

0.95 

0.95 

5 DCPI 

m 
89.4 

92.9 

88.5 

•v90 

93.9 

91.4 

89.0 

87.2 

Product Composition 
5 Anisole 5 Bis-Urea 
(60 

0.80 

0.05 

0.13 

<HPLC) 

0.72 

0.76 

7.60 

4.92 

2.37 
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Synthetic 
Feed 

OHH 
Column ^ 
Feed 

Run 1 

P 1 
3 

4 

L 7 

r ® 
9 

10 

1- n 

Feed 
Composition 
(5 OCPI) 

15 

15 

15 

15 

12.0 

14.6 

14.6 

14.4 

Feed Rate 
(g/min) 

10 

17 

20 

12 

15 

10 

10 

10 

Table V-D-2 

Feed 
Temp. 

cc5 
60 

95 

90-95 

97-98 

90-100 

90-98 

95-98 

90-95 

Boilup 
Feed 

0.30 

0.93 

0.85 

0.95 

1.0 

0.95 

0.95 

0.95 

Purge 
Feed 

0.10 

0.35 

0.33 

0.36 

0.30 

0.16 

0.18 

0.27 

Reflux 
LZL 
0.67 

0.62 

0.61 

0.62 

0.70 

0.83 

0.81 

0.72 

Ratios 
1 ^ 

0.07 

0.14 

0.06 

0.21 

0.24 

0.30 

0.33 

0.28 

Product 
Composition 
(5 DCPI) 

89.4 

92.9 

88.5 

•v90 

93.9 

91.4 

89.0 

87.2 
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TABLE V-0-3 

Run Feed Plate 4 Plate 8 Plate 10 Plate 12 Plate 14 Purge Stream Product 
9 t DCPI 5 OCPI 5 DCPI 5 DCPI 5 DCPI 5 DCPI 5 KPI 5 DCPI 5 Anisole 

9 14.6 48.8 5.34 1.07 0.07 <0.01 <0.01 91.4 

10 14.6 47.8 5.25 1.07 <0.01 <0.01 <0.01 89.0 0.13 

11 14.4 49.9 5.66 1.08 0.09 <0.01 <0.01 87.2 
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E. Product Distillation Step 

1.0 Objective and Description 

The objective of this study was to demonstrate the production of 
pure DCPI by distillation of crude DCPI obtained from the solvent removal 
step. The distillation was carried out in a continuous fashion by feeding 
the crude DCPI to a column operating under reduced pressures of 50 or 100 
mm Hg: Vacuum operation was used to reduce the operating temperatures and 
thereby minimize DCPI decomposition. The high boiling impurities present 
in the feed were concentrated in the column reboiler, and pure DCPI was 
obtained as the overhead product. In practice the concentrated residues 
would be removed from the column reboiler and either incinerated or further 
processed to recover additional DCPI. 

In our work, residue containing as Tow as 30-355 DCPI was 
demonstrated to be fluid and free-flowing in the thermoslphon-type reboiler 
at 180-200"C. Overall column operability was demonstrated to be good. 
However, studies on DCPI stability in the reboiler residues indicated that 
decomposition of DCPI was relatively rapid. Thus, the reboiler hold-up 
time must be kept short to prevent high yield losses. Much additional 
work (hold-up time requirements, causes for DCPI decomposition, handling 
characteristics of residues, etc.) would be needed on this step before its 
feasibility could be established. The areas where further work is needed 
are discussed below. 

The investigation of the product distillation step was carried 
out in the laboratory set-up shown in Figure V-E-1. Since the crude K P I 
is a solid at room temperature, it was necessary to. melt the feed and keep 
it hot in the feed lines. This was accomplished using the steam Jacketed 
addition funnel and the "hot box" shown in the figure. The feed was intro
duced to the third plate above the reboiler of a 10 plate, one-inch diameter 
Oldershaw column. The boilup was provided by an electrically heated 
thermosiphon-type reboiler. The overhead reflux split was done using a 
standard distillation head. A vacuum pump was used to provide vacuum. 

The crude DCPI feed for this step was not produced by the con
tinuous distillation step of Section 0. Rather a batch distillation was 
conducted to remove the solvent from DCPI/anisole solutions produced in 
DHH column runs. These distillations were carried out at 50 mm Hg to a 
final pot temperature of 144*C. The anisole content of the crude DCPI 
produced was reduced to between 0.1-1.05. 

2.0 Discussion of Results 

Four product column runs were made. The primary objectives of 
the runs were to determine the general operability of the column and to 
determine the characteristics of the reboiler residue solution. Of 
particular interest were the minimum KPI concentration needed to keep the 
reboiler solution fluid and the relationship between reboiler tenperature 
and DCPI concentration. Although increasing DCPI reduces the boiling 
temperature, it is desirable to run with low concentrations to minimize 
DCPI loss in the residue purge. 
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Elapsed Time 
(hrs) 

0.00 

4.00 

6.08 

21.92 

24.00 

30.00 

Table V-0-4 

Temperature 
CO 

174 

168 

170 

168 

170 

170 

5 KPI Lost 
(Analysis by IR) 

0.0 

6.3 

11.8 

20.0 

19.4 

27.6 

ABOOOOl 17579/140 



FIGURE V-E-1 

PRODUCT DISTILLATION COLUMN 

Heat 
Gun 

Water ̂  Manometer 

J
Thermowatch 

n (Steam) 

ll 500 m£ Jacketed 

feed funnel 

^« Thermowatch 
IU (Heat Gun) 

'Hot Box" 

Vacuum 
Pump 

DCPI Receiver 

10-Plate. Vacuum Jacketed/Silvered 
Oldershaw Column - 1" dia. 

Residue 
Receiver JB. 

Thermoslphon Reboiler 

ABOOOOl 17579/141 



The data for the four runs are given in Table V-E-1. The first 
two were made at 100 on Hg. However, the results indicated that this would 
require distillation temperatures well above 200**C in order to minimize 
K P I losses in the residue purge. This can be seen in Run #1 where the 
DCPI concentration in the reboiler was 405 at a temperature of 199'*C. 
Before proceeding to longer pressures. J. B. Jones (ESD Distillation Consultant) 
was consulted about the reaslbility of operating at pressures below 100 mn Hg. 
Oones said 50 mm Hg was about the lower limit. . Thus. Run #3 and #4 were 
operated at 50 nm Hg in order to reduce the column temperatures. 

As can be seen in Table V-E-1, the lowest DCPI concentration 
reached was "̂ 305 which corresponded to a reboiler temperature of 185'C at 
50 mm Hg. Under these conditions, the residue was very fluid and free-flowing 
and the reboiler operated smoothly. Even lower DCPI concentrations undoubtedly 
would be operable. Overall, the column operated ver^ well at 50 mn Hg, and 
satisfactory DCPI product was produced in Run #3. The high urea concentration 
in Run 14 product suggests that the sample may have picked up moisture before 
it was analyzed. 

In all cases the DCPI product was a water-white liquid which cooled 
to a white solid. After sitting for several days, the products developed 
a yellow color. "Oie DCPI feed, after melting, was a dark brown liquid. 
Likewise, the liquid in the column below the feed point was brown in 
color; while above the feed point it was water-white. The reboiler residues 
were a very dark brown, opaque liquid that had a viscosity similar to motor 
oil. 

Once running, the column operation was very steady. However, start
ups using reboiler residues from the preceding runs were very difficult. The 
problem was melting the residues and establishing circulation in the thermo
slphon reboiler. During startup, two heat guns were used to partially melt 
the residues. Then the reboiler was turned on to try to establish circula
tion and boilup. The problem arose when the residues, which now had a tar
like quality, would partially solidify in the recirculation line preventing 
circulation. In an attempt to eliminate the problem, anisole was added to 
the reboiler at the end of the run to prevent the residues from solidifying. 
This technique made subsequent startups easier, but did not altogether 
eliminate the oroblem. When the r«sidue/anisole solution cooled, solids 
(probably urea) precipitated. During startup, these solids tended to plug 
the small recirculation lines. The solids persisted until nearly all the 
anisole was distilled off. Then the solids dissolved in the residue solu
tion. A better approach to solving this problem might have been to use 
DCPI instead of anisole to dilute the residues. Additional work would be 
needed to determine startup and shutdown procedures. 

As was mentioned earlier, the DCPI was found to be unstable in 
the residues. The experimental data obtained on DCPI stability is discussed 
in Section V-F. Although pure DCPI was found to be very stable when held at 
190*C, DCPI in the residue solution (initially 30-405 KPI) decomposed at a 
rate of 6-75 (absolute)/hour. Thus, reboiler holdup times must be kept low 
in order to avoid significant yield loss. For example, it is estimated that 
with a 1 hour holdup time a column feed containing 105 residues would lose 
15 yield. 
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TABLE V-E-1 

PRODUCT COLUMN DATA 

Run #1 Run #2' Run #3 Run #4 

Pressure, mm Hg 

R a t e s \ g/min 
Feed 
Reflux* 
Product 

Total Feed Time, min 

Temp.», "C 
Feed 
Overhead 
Reboiler 

Reflux Ratio (R/D)* 

Feed Comp. 
5 DCPI 
5 Carbodiimide 
5 Urea 
5 Chlorides 

Product Comp. 
5 DCPI 
5 COCl2 
t Chlorides 
5 Urea 
% Carbodiimide 

Residue Comp. 
5 DCPI 
% Chlorides 
5 Urea 
% Carbodiimide 

100 

2.0 
5-10 
2.5 

108 

87 
165 
199 

1-2 

89 
. 
1.5 
0.04 

97.8 
3.3» 
0.002 
0.5 
-

41 
0.1 
1.6 
-

100 

. 
• 
-

-

92 
165 
190-210 

1-2 

86 
N.D. 
0.6 
0.03 

98.6 
N.D. 
0.003 
0.9 
N.D. 

-
. 
. 
m 

50 

2.5 
3-4 
2.7 

196 

87 
146. 
180 

1-2 

89 
N.D. 
1.9 
0.04 

98.3 
N.D. 
0.009 
0.6 
N.D. 

34.3 
-
10.4 
N.D. 

46 

2.8 
1-2 
2.8 

172 

85 
144 
185 

1^.5 

92 
1.0 
11.7 
-

95.5 
N.D. 
. 
6.6 
N.D. 

30.9 
0.25 
27.6 
1.6 

'Rates averaged over en t i r e run . In some cases product rate higher than 
feed rate to concentrate residues in rebo i le r . 

'Temperatures a t end o f run when samples taken. 
'Run stopped ear ly . Data incomplete. 
"Estimated by v i sua l l y comparing re f lux rate wi th take-o f f ra te . 
'Phosgene believed to come from decon^osition of phosgene containing 

adduct. Discussed l a t e r . 
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Instability of the KPI residues has been noted before. In the 
1960's a few OCPI production campaigns were conducted at Chambers Works 
in Hylene® process equipment. The initial campaign had a very low yield 
due to DCPI loss (reaction and/or decomposition) in the concentrated 
residues. They later determined that the morpholine in the DCA improved 
the sUbility of the residues (see U.S. Patent 3,449,397). For additional 
details refer to Elastomers Department report ERD-1882. Other ERD reports 
of interest are ERD-1315, -1874, -1881, and -1208. The DCA used in our 
phosgenation runs contained morpholine, but probably below the 0.35-0.855 
level reconmended in ERO-1882. 

The DCPI decomposition products were not identified. However, 
during the residue stability tests it was noted that when held at high 
temperatures, the residues became more viscous with time. Thus, the DCPI 
may be reacting to form high molecular weight tar-like residues. Since 
the four product column runs were relatively short (<4 hours), a true 
"steady state" residue was probably never obtained. Therefore, in order 
to be sure that actual "steady state" residues have acceptable handling 
characteristics, long product column runs would be needed. 

In an attempt to identify the major components of the DCPI 
residues, gas chromatography/mass spectrometry (GC/MS) analysis was used. 
Only three DCPI derived impurities were identified. They were: 

1) urea 

Cl 
^^Q^^h-^-

.Cl 
2) carbodiimide 

3) trimer 

cr 

Cl^ 

)—N=C=I 

0 
f l 

V ^ c 

Ni/^£ 

Liquid chromatography (LC) methods were developed for the urea and carbo
diimide. Although the data are somewhat inconsistent, the LC results 
indicate that urea is a major component of the residues while the carbo
diimide is a relatively minor component. The following table showing 
5-urea in the non-DCPI portion of the column feeds and residues demonstrate 
the inconsistency of the urea data. 
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TABLE V-E-2 

UREA DATA 

5 Urea in Non-OCPI Portion 

Run 11 
Run 
Run 
Run 

12 
#3 
#4 

Feed 

14 
4 
17 

>100 

Residue 

3 
. 

16 
40 

As shown in Table V-E-1, the OCPI product from Run #1 contained 
'̂ 32 phosgene (by IR). The presence of phosgene in this product was con
firmed by checking with Aromil phosgene detector strips which turned pink 
when placed in the vapor space above the sample. Any residual phosgene 
should have been removed from the DCPI feed during the distillation to 
remove the anisole. Thus, it appears that the feed ia Run #1 contained an 
Impurity which, when exposed to the higher temperatures in the product 
column, decomposed and released phosgene. Such an Impurity was found to 
form in the CHI process by the phosgenation of the carbodiimide. If the 
DCPI-process impurity is analogous to the CHI process impurity, it's 
structure would be 

N-ch1orocarbamoy1-(3,4-
dichloro)-diphenylchloro-

Q̂̂^ \ : : : ^ formamidine (CCPPCF) 

We do not understand the absence of phosgene in the K P I products from 
Run 12, #3, or #4. Additional work is needed to determine whether CCPPCF 
is normally produced in the DCPI process and whether it will persist to 
the product distillation step if subjected to higher temperatures earlier 
in the process. 

Additional work will be needed to determine acceptable materials 
of construction for the product column. The high temperatures and unknown 
characteristics of the chemicals present make the reboiler an area of 
particular concern. 

F. Miscellaneous Infonnation 

1.0 KPI Thermal Stability 

Due to the relatively high temperatures (150-200*^0 which exist 
in the solvent removal and product distillation steps, the thermal stability 
of OCPI is in^ortant. Several experiments were run to determine the stability 
of pure DCPI and KPI in the presence of concentrated residues. Pure DCPI 
was found to be very stable even at the highest temperature tested, 185*C. 
However, the presence of residues made it relatively unstable. Details of 
the experiments are discussed below. 
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a. Pure DCPI 

Two experiments were run on pure DCPI - one at 95''C and one at 
185*C. DCPI obtained from Tridon Chemicals was used in the 95'*C run, 
DCPI dist i l led in our laboratory in the other. In both experiments the 
DCPI was placed in polymer tubes. These were evacuated before sealing 
and were then placed in a constant temperature bath for specified periods 
of time. The DCPI assay (IR) and chloride analysis ( t i t rat ion) of the 
starting materials are given in Table V-F-1. 

TABLE V-F-1 

ANALYSIS OF STARTING MATERIAL 

5 DCPI 

tun 94.4 
.•C Run 100.6 

% Chlorides 

0.0006 
0.005 

5 Urea 

0.3 
0.4 

Tridon DCPI, 95*C Run 
Distilled DCPI, 185 

A plot of 5 DCPI (analyzed by IR) versus time for the two experiments i s 
given in Figure V-F-1. Using the straight line portions of the curves, 
these rates of DCPI decomposition were calculated: 

Tridon DCPI at 95°C « 0.075/hr 

Distilled DCPI at 185»C = 0.025/hr 

As can be seen, the rates of decomposition were low for both cases. However, 
the dis t i l led DCPI was found to decompose more slowly even though the 
temperature of the experiment was 90''C higher. Apparently an impurity or 
impurities present in the DCPI tends to accelerate i t s thermal decomposition. 
The effect of impurities on DCPI stabi l i ty is much more evident in the 
following data which were determined in the presence of concentrated process 
residues. 

b. DCPI Residues 

Two experiments were run using DCPI residues obtained in product 
column runs. In the f i r s t experiment, the material ( ini t ia l ly 51.75 DCPI) 
was heated to IBS'C in the sealed polymer tubes described for the pure 
OCPI experiments. In the second, the DCPI residue ( ini t ia l ly 31.75 DCPI) 
was placed in a flask which was vented to the atmosphere. The residue 
was held at 190''C, and sampled with time. Figure V-F-2 shows a plot of 5 
DCPI versus time for the two experiments. The rate of DCPI decomposition 
was significantly increased by the presence of concentrated process residues. 
The rates of DCPI decomposition for the two cases were: 

DCPI residue at 185'C » 4.6S/hr 

DCPI residue at 190''C = 6.75/hr 

- 514 -

ABOOOOl 17579/146 



ABOOOOl 17579/147 



The straight line found for the 190"C case indicates that the 
decomposition is zero order (independent of DCPI concentration) down to 
DCPI concentrations of '̂ 'SX. The higher rate observed at 190"C could be 
due to a temperature effect, or i t could be due to differences in the 
starting material used in the two runs. Assuming a temperature effect 
caused the increased rate , the following Arrhenius-type equation was 
obtained: 

-1.90 X 10VT 
r « 2,97 X 10»» e 

r B rate DCPI decomposition, gmoles/m£ hrs 
T = temp., "K 

Unfortunately, the data used in deriving the rate equation are rather 
sparse. Thus, additional experiments are needed to demonstrate the 
validity of the equation. Since the difference between the rates in the 
two experiments might be due to differences in the impurities present, 
the rate equation must be used with caution. 

2.0 Anisole Stability in the Presence of HCl 

Under the proper conditions (e.g. high temperature), anhydrous 
HCl can split ethers. For the case of anisole, -^>^0-CH,, the products 
would be \Q) 

& " 
and CH,0H 

^ _ ^ ^ 0 H 
or ^ and CHjCl 

In order to determine if anisole has a tendency to split under the conditions 
present in the DCA phosgenator, an experiment was run. In this experiment, 
antsole was held at lOO'^C, and anhydrous KCl was continuously purged through 
the liquid for 7 hours. Anisole samples were taken at 1, 4, and 7 hours. 
Titration analyses showed the HCl concentration to be 0.75. GC analysis 
did not reveal any new impurity peaks over the course of the experiment, 
which indicated that the anisole was stable under the conditions tested. 

The stability of anisole in the presence of phosgene was not 
directly checked. However, GC/MS analysis of phosgenator product showed no 
evidence bf significant reaction between anisole and phosgene. 

3.0 Densities and Freezing Points of -DCPI/Anisole and DCA/Anisole 
« 

The density and freezing point for various concentrations of 
DCPI/anisole and DCA/anisole solutions were measured. The relationship 
between density and temperature is linear for a given concentration of KPI 
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or DCA. The relationship between freezing point and concentration was found 
to be smooth and linear for the DCPI/anisole system and smooth and slightly 
non-linear for the DCA/anisole system. Experimental procedure and specific 
results are detailed in a le t ter (J. S. Ingerman to R. J. Bassett , August 7, 
1979) that is included in the Appendix. 

4.0 Vapor Pressure Data for Urea and Carbodiimide 

The vapor pressures of bis-3,4-dichlorophenylurea and bis-3,4-
dichlorophenyl carbodiimide were measured using the Du Pont Model 916 
Thermal Evolution Analyzer. The data are presented in the Appendix. The 
urea data apply to the vapor pressure of the solid and should not be extra
polated above the melting point of 273-274**C. The carbodiimide data were 
obtained above and below the melting point of 95-99°C. Above the melting 
point, the slope of the vapor pressure curve is related to the heat of 
vaporization while below the melting point i t is related to the heat of 
sublimation. Thus there should be a break in the vapor pressure curve at 
the melting point (smaller slope above the melting point). However, the 
scatter in the data obscure the expected break. 
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cc: W. K. Lowen, Brandywine Building 
H. M. Loux, E-324 
W. J. Cordes. E-335 * 
T. A. Rensi, E-335 

August 7, 1979 

To: R. J. Bassett 

From: " J. S. Ingerman ^ • . ^ • ^ • 

DENSITIES ANO FREEZING POINTS OF 
DCPI/ANISOLE AND DCA/ANISOLE SOLUTIONS 

As part of our DCPI process development program, we have determined 
the density and freezing point for various concentrations of DCPI/anisole and 
OCA/anisole solutions. This report presents the experimental data and 
sunmarizes observations made regarding the DCPI/anisole and the DCA/anisole 
systems. 

Summary 

a. Storage problems were encountered with the DCPI/anisole samples, 
l,3-bis-3,4-dich1orophenyl urea formed from the reaction of 
DCPI with water. No storage problems were encountered with the 
DCA/anisole samples. 

b. The relationship between density and temperature is linear for 
a given concentration of DCPI or DCA. 

c. The relationship between freezing point temperature and concen
tration is smooth and linear for the DCPI/anisole system. 

d. The relationship between freezing point temperature and concen
tration is smooth and slightly non-linear for the DCA/anisole 
system. 

Experimental Details 

I. Preparation of Samples 

A. DCPI/Anisole 

Nine DCPI/anisole samples ranging in concentration from 10-90 weight 
percent DCW were prepared. At concentrations of up to 40 weight percent DCPI 
dissolved easily and completely in anisole at room temperature. The solutions 

BCTTCR T H I N C S r O R BCTTCR LIVING . . . T H R O U G M C N C M i S T R r |l»rf. 
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m 

were clear and colorless. DCPI dissolved in anisole slowly (15-30 minutes) 
at room temperature at concentrations of 50 and 60 weight percent.. The 
solut-ions formed were cloudy white. Samples containing more than ̂ 0 weight 
. percent DCPI were heated with a hot air gun to melt the solid DCPI forming 
cloudy white solutions. 

B. DCA/Anisole 

Nine DCA/anisole samples ranging in concentration from 10-90 weight 
percent DCA were prepared. At concentrations of up to 20 weight percent DCA 
dissolved easily and completely in anisole at room temperature. The solutions 
formed were clear and amber-colored. Samples containing more than 20 weight 
percent DCA were heated with a hot air gun to melt the solid DCA, forming 
clear amber-colored solutions. 

I I . Storage of Samples 

After several hours a white precipitate was observed in the DCPI/anisole 
sample flasks. This precipitate was identified (IR) as l,3-b1s-3,4-dichloro-
phenyl urea, formed from the reaction of DCPI with water. Water may have come 
in CQntact with the DCPI from moisture in the air or from trace amounts of water 
contained in the anisole. The IR spectra of the anisole used showed no trace 
of water (<0.S percent water). It was concluded that the anisole used in 
preparing the samples would be dried with molecular sieve pellets and that samples 
would be prepared imnediately prior to use, minimizing the problem of urea forma
tion. No storage problems were encountered with the DCA/anisole samples. 

III. Dens 1ty Experiments 

A. Apparatus 

a. 25-ml volumetric flasks with ground glass stoppers 

b. An electrically heated water bath with thermostatic control 
(from here on referred to as "constant temperature bath") 

c. 2 Celsius thermometers 

d. A hot air gun 

e. An analytical balance 

f . A 150-ml erlenmeyer f lask (test f lask) 

. B. Procedure 

Sampl.es were prepared by placing a weighed amount of KPI or DCA in 
a 25-ml volumetric f lask , melting the solids with a hot a i r gun, and adding 
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anisole that had been dried with molecular sieve pellets. When the solution 
cool I'd to room temperature its volume was adjusted to exactly 25 ml and the 
sample was weighed. The density of each solution at room temperature was 
determined from: • 

(Equation!) density • ^̂ -̂ °^ solution * flask) - (tare wt. of flask) .̂̂  ^ 

The flasks were placed in a constant temperature water b4th along with a test 
flask containing water and a thermometer. The test flask gave a general 
Indication of when the solutions in the flasks reached the temperature of the 
bath. The temperature variation in the bath was observed to be * 1°C. The 
flasks remained in the bath for at least an hour after the test flask reached 
the temperature of the bath. At each temperature the volume of each solution 
was adjusted to exactly 25 ml. This could not be done while the flasks were 
In the bath, as the refractive properties of water made it impossible to adjust 
the volume accurately. The flasks were removed from the bath one at a time and 
the volumes adjusted as quickly as possible. They were then returned to the 
bath for 5-10 minutes, removed, and the volumes rechecked. The samples were 
then weighed and their densities computed from Equation 1. 

C. Results 

The experimental results obtained are presented in Table 1 and 
Table 2, as well as in Figure 1 and Figure 2. 

Table 1 

Wt. 

Wt. 

5 DCPI 

15 
-28 
41 
53 

5 KA 

15 
29 
29 
41 
53 
57 

Densities of 

Density at Room 
Temp. (25-30°C). 

• q/m1 

1.032 
1.080 
1.128 
1.172 

DCPI/Anisoli 

Density at 
50°C. g/ml 

1.011 
1.059 
1.106 
1.151 

Table 2 

Densities of DCA/Anisole 

Density at Room 
Temp. (25-30*'C), 

q/m1 

* 
1.031 
1.077 

1.119 
1.162 

• 

Density at 
70°C. q/ml 

1.037 

1.142 

> Solutions 

Density at 
BOOC, g/ml 

0.984 
1.033 
1.079 
1.124 

Solutions 

Density at 
90°C. q/ml 

1.017 
« 

1.122 

Density at 
95''C, q/ml 

0.968 
1.018 
1.059 
1,106 

Density at 
95OC. q/ml 

0.967 
1.012 

1.059 
1.107 
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D. Conclusions 

a. Th? relationship between density and temperature is 1\near for 
a given concentration of KPI or DCA, 

b. In the laboratory DCPI/anisole samples should be prepared 
inmediately prior to use and with anisole that has been dried 
with molecular sieve pellets to miitimize theformation of urea. 

c. If storage becomes necessary, DCPI/anisole samples should be 
stored in a mOisture-free environment. 

IV. Freezing Point Experiments 

A. Apparatus 

a. A lOO-m-l round bottom flask with thermometer arm (a 200-ml 
round bottom flask was used for the DCA experiments). 

• 

B. 

b. Magnetic s t i r re r and s t i r bar 

c. Hot a i r gun 

d. Ice-acetone bath 

Procedure 

1. DCPI/Anisole 

A weighed amount cf DCPI was placed in a 100-ml round bottom flask ' 
with a thermometer arm. The DCPI was melted using a hot air gun. A measured 
amount of anisole was added and the solution cooled in an ice-acetone bath 
while being stirred with a magnetic stirrer. When frozen solids were observed 
the flask was removed from the bath. The temperature of the solution was 
watched closely, and when a plateau (equilibrium) temperature was reached this 
was determined to be the freezing point of the solution. Then an additional 
measured amount of anisole was added (changing the concentration of DCPI in 
the solution while the amount of DCPI remained constant) and the procedure 
repeated. 

2. DCA/Anisole 

A weighed amount of DCA was placed ih a 200-ml round bottom flask 
with a thermometer arm. The procedure Was identical to that described in 
Section lV-B-1. 

* 
C. Results 

The experimental results obtained are presented in Tables 3 and 4 
and in Figures 3 and 4. 
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Table 3 

Freez 

• 

» 

Freez 

• 

D. Conclusions 

ing Poir 

Wt. 5 
DCPI 

90.1 
82.0 
75.2 
.64:6 
56.6 

ing Poin 

Wt. 5 
DCA 

89.5 
76.2 
71.9 
63.1 
56,1 
53.8 
50.6 
46.0 
33.9 

Its of DCPI/Anisole Solutions 

ts. 

Freezing Pt. 

34.5. 
28 
23 
14 
8.5 

Table 4 

of DCA/Anisole Solutions 

Freezing Pt. 
oc 

59 
50 
42 
38 
30.5 
29 
25.5 
14.5 
1 

a. The relationship betv/een freezing point temperature and concen
tration is smooth and linear for the DCPI/anisole system. 

b. The relationship between freezing point temperature and concen
tration is smooth and slightly non-linear for the DCA/anisole 
system. -

JSI/slh 
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..-Trrn.(=- .X«.-io,.!,(,1 -
SLTPGILL 

HASKELL LABORATORY 

Cowr.on Kene: Anisole 
Che.-nical Name: Benzene, methoxy- OCI) 
CAS Registry No: 100-66-3 
Chemical Structure: 

TOXICITY 

A. Acute 

1. Oral ^^50 trats) = 3700 mgAg (1) • 
LD50 (mice) « 2800 mg/kg (2). 
ALD (rats) = 5000 m g A g (3). 

2. Skin 

o No deaths occurred at doses up to 8000 mgAg when applied to 
the shaved skin of rabbits. The 8000 mgAg dose produced 
marked incoordination lasting two hours, inflammation of the 
eyes lasting two hours, and irritation of the skin at the site 
of application for 24 hours. No gross or micropathology was 
found when the rabbit was sacrificed ti*o weeks after treatment 
(3). 

o I'Jhen tested according to the regulations of the Federal 
Hazardous Substances Act (FHSA), anisole is not considered a 
primary skin irritant (4). 

o T̂ien tested according to the regulations of the Department of 
Transportation (DOT), anisole is not considered a corrosive 
naterial (5). 

3. Eyes 

Inflammation of the eyes lasting two hours was seen in the skin 
absorption test. This inflammation was probably due to vapors of 
the material (3). 

4. Inhalation 

Two rats at a time were exposed in a small gas chamber to air 
bubbled through anisole. The nominal concentration of anisole 
for each exposure was calculated from the amount of material 
volatilized and the flow rate of the air into the chamber. The 
results of the various exposures were as follows: 

ABOOOOl 17579/159 



Time of Exposure 

ICO min 

210 min 

210 min 

60 min 

17 min 

Concentration 

4,300 ppm 

4,100 ppm 

4,800 ppm 

18,000 ppm 

30,500 ppm 

I Results 

Unconscious after two hours. 
Both survived. 

Same as above. 

One dead at 175 min. 
One survived. 

One dead after 43 min. One 
dead 15 min after end of 
exposure. 

Both unconscious at end of 
exposure, but recovered. 

All exposures resulted in loss of consciousness. Animals which died 
showed congestion of the lungs and brain. (3) 

B. Subacute ..,• 

1. Oral 

o 1/6 rats fed 1230 mgAg/day for 4 days died. None of the 
rats had evidence of liver injury (2). 

o 1/6 rats fed 1000 mq/kq/day died after the sixth treatnent. ' 
The remaining 5 rats survived 10 treatments. No toxic 
signs were seen except for slight discomfort after each 
treatjnent. No gross or micropathology was seen in the 
survivors when sacrificed 12 days after the tenth treatment. 
The rat which died showed congestion of the lungs and liver (3) 

C. Carcinogenic, Mutagenic or Teratogenic Potential 

No specific information was found on the carcinogenic, mutagenic or 
teratogenic potential. Anisole like phenol has been shown to be 
capable of promoting the appearance of skin tumors in mice following 
a single initiating dose of dimethylbenzanthracene (6). 

D. Aquatic Studies 

Based on taste and smell, the maximum permissible concentration of 
anisole in bodies of water has been established as, 0.05 mg/l. A 
minimum increase in B.O.D. was shown to occur at 1 rog/1 (7). 
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i» 
E. I. DU PONT DE NEMOURS & COMPANY 

WILMINGTON. DELAWARE 19898 

cc: W. J.Cordeis/"*.. J. o'ssett 
7. A. F.-.selhardt/B. G. Julln 
D. D. Sehlueter 
32'J File R-2 

BIOCHCMICALS OCPARTMCNT 

'cXPCtViMCNTAL STATION January 9, 1980 

T. A. Rensl 
Building 335 

Vapor Pressure of 
Bis 3,'l-dichlorophenylurea and 

Bis 3,^-dlchlorophenylcarbodiimide 

The vapor pressures of bis 3,''-dtchloro-
phenylurea and bis 3,1-dlchlorophenylcarbodllmlde 
were neasured using the Du Pont Model 916 Thermal 
Evolution Analyzer. The data are attached. 

It should be noted that the diimlde sample 
used was of questionable purity as was verified by 
TLC using si.llca gel plates and a methylene chloride/ 
cyclohexane (1:U) developing solvent. At least 
three components were detected. This nay result in 
an unacceptable degree of error in the measurement. 

D. R. Keeler 

DRK/mhs 

Att. 

• w e B B . s A \ajr \nt r\ r\m T - U I M A S Mttm Mam a o i N S S a M e T H i M A A B O U T 
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Vaoor Pressure 

Bis a,"-

TC**?! 

51 
51 
69 

ll 
98 
lOM 
110 
12i» 
13^ 
136 
1«J7 

-dlchlorophenylurea 

Vn (mm Hel 

1.02 X 10"! 
1.83 X 10-3 
1.8^ X 10-3 
3.11 X 10-3 
i . H B X 10-3 
6.87 X 10-3 
0.012 
0.011 
0.02U 
0.027 
0.053 
0.053 

Bis 3,i-dichl( 

T (̂ C). • 

36 
39 
46 
51 
68 
81 
97 
105 
IIU 
12U 
134 

srophenylcarbodllmi 

Vo (mm H^) 

5.66 X lO-J 
6.80 X 10-|^ 

• 1.20 X 10-3 
1.59 X 10-3 
2.17 X 10-3 

^ 7.55 X 10-3 
0.015 
0.033 
0.056 
0.107 
0.150 
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y 30" 40* 50* . 60* 70* SO* 90* 100* 110* 120' 130* 14. 

I 
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APPENDIX 

MSDS 

RMS 
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MATERIAL SAFETY DATA SHEET page 1 of 3 

IDENTIFICATION 
Name 3 , 4 - D i c h l o r o a n i l i n e . Techn ica l ; y,40iuUriSroiun 1111X^9", T*£tbn%s£lt. 
3TT=Ptchtorogniltwt..0'9r ' '<rcehnical • • 
Synonyms 
l - i \ i r ino-3 ,4-Dichlorobenzene 3,4-DCA 
CAS Name Benzeneamine, 3 ,4 -Dich lo ro -
I.D.Nos./Codes: Du Pont Codes: 

Chemical Family 
Aromatic Amine 

CAS Registry Mo. 
95-76-1 

> 

»3-.,lliHll 'I 800465,-00 Teeh 3,4-Oichloroaniline, Tech " 208466; 
NIOSH Access No. » BX 26250 WIswesser Line Notation » ZR CG DC 
Manufacturer lOistiiOutor 
C. I . du Pont de Nemours t Co . , ( I n c . ) 
Address 
Wilmington, DE 19B9B 
H/^ARDOUS COMPONENTS 
Material(s) Approx iiBate%; 

tlJ 
.a0041i<O 

lli 
Product InlormaVon and Emergency P'><M* 

(302) 774-2421 ^ 
fran^wrlaUon Emergency Phone 

(600) 424-9300 

" il 

3,4-Dicnioroaniline 
Other chloroanil ines and ani l ine 
^ 9 § ' l ? f A t ' ^ k f i £ ^ *^*"°* chloracne 
Boiling Point. 760 mm Hg 

272''C (486-S22"F) 
Specific Gravity 
1.36 e SO'C (122 'F) 

Vapor Density 
5.6 (Air > 1) 

•/; Volatiies by Vol. 

-«7% 
<-t3: 
Tlace 

Uelting Point 

Vapor Pressure 

»j .Bech 
V93% 
^ 7 
Tsace 

i62°r) 

Tech 

< i 
Trace 

3 .8 -4 .8 mm Hg e 43''C (110"F) 

Solubility In HiO 
Inso lub le 

Evaporation Rate (Butyl Acetate = 1) 

Appearance 
Chrystalline 

form 
Solid 

pH Information 
^ 9 (Water e x t r a c t ) 

FIRE AND EXPLOSION DATA 
Flashpoint Method TOC 

164-166"C (327-33l ' 'p) 

Flammable Umits in Air, \ by Vol. 

. Color Odor 
Gray-brown Mothbal ls 

Octanof.Waler Partition Coefficient 
Log P - 1.44 

Autoignitj^ 
261° C 

Lower 

'emperature 
(SOg'F) 

c*nf ^^7 

2.B% 9 153°C (307''F) 
Upper 

7.2% § 179*C (354'F) 

•J( 

Fire and Exphtsion Hazards 
Wi l l burn , but u s u a l l y w i l l go out i f flame i s ex t ingu i shed or o the r combust ibles 
a r e removed. Heat r e l e a s e s t o x i c and a c i d i c fumes. 

Extinguishing Media 
Foam, d ry chemica l , carbon d iox ide (C02), water sp ray . 

Special Fire Fighting Instructions Ose water spray to cool c o n t a i n e r s . Evacuate a r e a . Stay 
upwind. Avoid smoke and fumes; where con tac t cannot be avoided, wear chemical -
proof s u i t wi th hood and b r e a t h i n g a i r supply . Use ca re in approaching advanced 

fjot jnass ive .fiie£._._PLOductJDay..decompose fxoin hea t and rup tu re fiontainet.. — 1 
Th*«aXaini>iaaUa>aiimS*iatiOa»aSamaittaiaa*aaitaitBtitaapactt*taMt<taiantQtiaitaettania>aaaoaa%Ha»nia»atoiia»fKtea»^^ ^*' \ 
*fiiaam*i.9atattiinni»anm>a*imiai»atimaaiatargaanaiafamaaKtacaMzaiaaaa»<tOuPoiMbaiia.Miet»ititaela •aim..dialorii»«>rPW»ow»ii«Win»€»»•«»">'**'**' i 
tumtr emrt iiattttitm alta naa ti ic* csnMiom of yM ww eonio, au caMW. • * « • ' * •«-»>••<«*. tipin»e>lHipli«a.»iduMi<wmiMWiiTi*comiacsi«< aah wriiM<>lB>a I 
inis>i«,i«« NoiMiit ttmm •• IB D. U M - n • l i o u , is apmaaa yriifci e> »tiioimiiwdMio" ii> •Mniig, M , P*UM». 
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HAZARDOUS REACTIVITY ''*^® ^ °^ ^ 

Instability 
" 'composes above ISO'C ( 3 0 2 ' r ) r e l e a s i n g t ox i c fumes. Dech lo r ina t e s a t low pH. 

mpatibility 
Oxidizing agen t s 
Decomposition 
Releases NOx and HCl fumes. 

Po/junerization 

Will no t occur 

HEALTH HAZARD INFORMATION 
Exposure Limits 

Routes of Exposure and Effects 
May be f a t a l i f i n h a l e d . 
Harmful i f absorbed through s k i n . 
Causes c y a n o s i s ; symptoms may be de layed . 
Causes eye i n j u r y . 
A t r a c e impur i ty may cause c h l o r a c n e ; repeated c o n t a c t of 3 , 4 - D i c h l o r o a n i l i n e 
with the sk in may cause a l l e r g i c sk in r e a c t i o n s . 

F i r s t Aid: See a t t a c h e d page 3 . 

PROTECTION INFORMATION 
Ventilation 

' t e only wi th adequate v e n t i l a t i o n . 
/isona/ProtecfitreEquipment Chemical sp l a sh goggles or s a f e ty s p e c t a c l e s (s ide s h i e l d s 

p r e f e r r e d ) , bu ty l rubber g loves boots and apron, chemical -proof s u i t , hard h a t , 
face s h i e l d , and a p p r o p r i a t e r e s p i r a t o r y p r o t e c t i o n . (See r e f e r e n c e s . ) Where 
d i r e c t c o n t a c t with l i q u i d or vapor can not be avoided, wear chemical-proof s u i t 

DISPOSAL P R O C E D U R E S ^^^^ hood and brea th ing a i r supply . 

S p i l l , Leek or Re l ea se : Dike s p i l l and soak up with sand, e a r t h or o the r 
nonflammable absorbent ( rags OK for small s p i l l s ) . Shovel absorbent i n t o 
covered s t e e l drums for d i s p o s a l . 

Waste D i s p o s a l : Comply with F e d e r a l , S t a t e and l o c a l r e g u l a t i o n s . I f approved, 
may be i n c i n e r a t e d in proper f a c i l i t i e s or removed t o hazardous m a t e r i a l l a n d f i l l . 

SHIPPING PRECAUTIONS 
Transportaticn: DOT Proper Shipping) Name: Poisonous Solid, N.O.S. (in drums). 
Poisonous Liquid, N.O.S. (T/T; T/C). DOT Ilc.zard Clas.>«i£ication: -Poison B. UN 
No. 1590. IMCO Class 6.1. ' 
Shipping Containers: Railroad tank cars, tank trucks, drums. 
Storage Conditions: Keep in ventilated area away from heat, sparks, and flame. 
Keep container upright snd tightly closed. 
REFERENCES AND ADDITIONAL INFORMATION 
Do not breathe vapor. 
Do not get in eyes, on skin, or clothing. 
Wash thoroughly after handling. 
3,4-Dichloroaniline should be handled only by trained personnel, 
'or more information refer to; Du Pont 3,4-Dichloroaniline Data Sheet. 
See also DHEW (NIOSH) Publication No. 76-189, *A Guide To Industrial Q^TE: 12/80 
Respiratory Protection: available from Dept. HHS (NIOSH), 4676 Columbia 
Parkway, Cincinnati, OH 45226, Phone (513) 684-4287, 

E-38325 mm 
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Page 3 o f 3 

3,4-DICHLOROANILINE MSDS ATTACHMENT 

FIRST AID; 

If inhaled, remove to fresh air. If not breathing give artificial 
respiration, preferably mouth-to-mouth. If breathing Is difficult, 
give oxygen. Call a physician. 

In case of contact, immediately flush eyes or skin with plenty of 
water for at least 15 minutes while removing contaminated clothing 
and shoes. Call a physician. Wash clothing before reuse and destroy 
contaminated shoes. 

If swallowed, induce vomiting immediately by giving 2 glasses of water 
and sticking finger down throat. Never give anything by mouth to an 
unconscious person. Call a physician. 

NOTE TO PHYSICIAN: 

Absorption of the product into the body leads to the formation of 
methemoglobin which, in sufficient concentration, causes cyanosis. 
In cases of skin absorption symptoms may be delayed 2-4 hours. Since 
reversion of methemoglobin to hemoglobin occurs spontaneously after 
termination of exposure, moderate degrees of cyanosis need be treated 
only by supportive measures such as bed rest and oxygen inhalation. 
Thorough cleansing of the entire contaminated area of the body 
including scalp and nails is of utmost importance. If cyanosis is 
severe, intravenous injection of methylene blue, 1 mg/kg of body 
weight, may be of value. Cyanocobalamin (Vitamin B-12), 1 mg 
intramuscularly, will speed recovery. Intravenous fluids and blood 
transfusions may be indicated in very severe exposures. 

DATE: 12/80 

E-38325 
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Date: ^March. 1980 
Chemical Name and Synonyms: 
C h l o r i d e , Phosgene 
CAS No , : 75-*4-5 

Carbonyl 

Chemical Family: y^^ld Chlor ide 

DOT Shipping Name: Phosgene 

Edition: Second 
Trade Name and Synonyms: 

Phoageae 

Formula: COClj 

DOT Hazard Class; POI SDK A 

SECTION 1 • PHYSICAL DATA 
Bo'iiing Point @ 760 mm Hg: 

T.S^C (45 . sop) 

Freezing/'Melling Point 

Kot A p p l i c a b l e 
Vapor Pressure: 

p c l a 82000 1 23.44 

Vapor Density {Air=1>; 

«20''C - 3 .4 
Solubility [Weights in 
Water): 

Slowly decomposes 

Evaporation Rate 

( "^)" Unknown 

Specific Gravity (H,0»1): 

e20OC - 1.38B 

Bulk Density. 

Unknown 
Heat of Solution: 

Unknown 

pH ot Solutions: 

Unknown 

Volume S Volatile: 

100 
Appearance ana Odor C lea r , c o l o r 

l e s s l i q u i d and gas under p r e s s u r e 
with n l l d . sweet odor 

SECTION 2• HAZARDOUS INGREDIENTS 
Phosgene ( s i n . ) 

(.̂  r l n e (max.) 

Hydrogen Chlor ide (max.) 

99 

oa 
0.2 

Hazard Data 

Poison - IKHAL. 

Felson - IVmi. 

I r r i t a n t / C o r r o s i v e 

SECTION 3'FIRE AND EXPLOSION HAZARD DATA 
Fiash Point *F (Method Used) 

Hone 

Flammable Limits in Air (% by Volume) 
Kot Appl icab le 

LEL: UEL: 

Extinguishing Media: 

Kot Appl icable 

Special Fire Fighting Procedures: 

See Addendum 

Unusual Fire and Explosion Hazards: Attempts should be nade t o keep water away from phosgene l e a k s 
•nd l i q u i d p o o l s . Such a p r a c t i c e could Inc r ea se phosgene v a p o r i z a t i o n and r e l e a s e . Bow-
e v e r ^ c o n t a i n e r s must be sprayed wi th water t o keep then cool i f they a r e l e f t in f i r e a r e a . Bpray( 
SECTION 4 • HEALTH HAZARD DATA 
Permissible Exposure Limits (TLV): Phosgene—O.lppa, 8 - h r . TWA—OSHA 29CrR 1910,1000; Chlor ine— 
l .Oppn, c e i l i n g : hydrogen c h l o r i d e 5.0ppia, c e l l i n g . NOTE: NI05R reconaends for phosgene 
O.lppn t l s e - w e l g h t average and D.2ppD a s a c e l l i n g c o n c e n t r a t i o n for any 15 -o in . pe r l od (2 ) . 

Toxicity Date 

tC»Inhalation, y a t s (LCLo) - 50ppn/30 n l n "TTT" 

LD«Dermal . n ^ t a v a i l a b l e 

LDieIngestion - no t a v a i l a b l e 

f CiD(I.ethalConcentration) . „o t a v a i l a b l e 

Ctassiftealion (Poison, biitant. Etc) 

Inhalation: Polaon 

Skiny^yK i j g u t d nay be I r r i t a t i n g 

ingestion: unknown 

Aquatic unknown 

Human Exposure Informalion/Dala: T h „ e a r e documented e a s e s of delayed puLnonary edema and 
f a t a l i t l e a due t o phosgene overexpocure . 

24-HOUR EMERGENCY ASSISTANCE: (304)843-1300 
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SECTION 5 • EFFECTS OF OVEREXPOSURE 
section covers effects of overexposure for inhalation, eye.'skin contact, ingestion and olher types of overexposure 
ration in the order of the most hazardous and the most likely route of overexposure. 

Acute E f f e c t s 

, r I n h a l a t i o n ! Phosgene I s a h igh ly t o x i c gas and I s c l a s s i f i e d by the U. S. Department-of 
T r a n s p o r t a t i o n . a s a CLASS "A" POISON. The p r i n c i p a l a c t i o n of I n h a l a t i o n overexposure 
I s delayed pulaonary edema. Bowever, t h i s e f f e c t i s no t Immediately apparen t In • 
r e l a t i v e l y mild exposure . An exposed person nay a c c i d e n t a l l y b rea the the gas deep ly 
i n t o Che Jungs wi thout being aw&re of t h e haza rd . I n h a l a t i o n of small amounts may cause 
coughing, r e s p i r a t o r y t r a c t I r r i t a t i o n and delayed pulmonary e d e i a . The onse t of 
pulmonary ede.-ia may be delayed for a s long a s 24 hours a f t e r exposure , but depending upon 
t h e ex t en t of exposure . I t u s u a l l y occurs w i t h i n 6 h o u r s . 

t y e / S k l n Con tac t : Liquid phosgene may cause seve re chen l ea l b u m s . I f t h e r e bas b e e n . - / 
l i q u i d exposure w i t h r e s p e c t t o t he s k i n , i n h a l a t i o n of vapors must a l s o be s u s p e c t e d . 

Tnges t lon t Should be cons idered t o x i c I f I n g e s t e d . Bowever, t h i s r o u t e of exposure i s 
no t the prliBary occupa t iona l concern . 

Chronic E f f e c t s : According t o KIOSH^^ t h e r e a r e no p e r t i n e n t da ta i n t h e s c i e n t i f i c 
l i t e r a t u r e concerned v l t h l o n g - t e r a e f f e c t s on humans exposed t o phosgene a t l ov 
c o n c e n t r a t i o n s . 
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EMERGENCY AND FIRST AID PROCEDURES: 

HCT*-: Prior to atteaptli^g a rescue of peraona exposed to phosgene, a l l rescue/ f i ra t aid 
7 ( nnel must be equipped with KIOSH/MSHA-apprcTved, aelf-contalned breathing apparatus 
vu ix l rescue / f i ra t aid operations are eeeplete , phosgene vapors have been e l l« lnated, and 
a l l eontaainated clothing has been removed and dicposed. 

IKRAIATIOK; Keaove to fresh a i r and Insnedlately remove a l l contaminated clothing and shoes. 
Do DOC' allow person to walk. If breathing atops, give a r t i f i c i a l resp i ra t ion , preferably 
•ouCh-Co-«outh, Otherwise, ( i v e oxygen. Take lamediately to a local sedlcal f a c i l i t y e r 
h o s p i t a l . 

• 
ryr/SKIK CONTACT: Inaedlately provide exposed person v l t h approved respiratory protect ion 
and reaove fros area of exposure Into fresh a i r . Then thoroughly flush eyes and akin v l t h 
plenty of vater (soap and water for skin) for at l eas t 15 ninutes vhl le reaovlng eon-
tacinated clothing and shoes. (DO KOT reaove respi ra tory protect ion during th i s procedure). 
Then, t ransport person to a hospi ta l or local aedlcal f a c i l i t y and observe for possible 
Inhalation overexposure. "Place contaminated clothing Into an a i r t i g h t container u n t i l i t 
can he decontaminated. Decontaminate clothing by placing in a 20Z soda ash solution over-
Bight.* Then discard contaminated clothing. 

SVALLOtflKC; If conscious, drink a quart of v a t e r . Then, Induce'voaltlng by placing a 
finger far hack in the throaC. Call a physician. If vomiting cannot be induced, take 
lE=3edlately to a hospital or physician. De net induce vomiting or give anything by nouth 
t o an unconscious person. Be aware of possible inhalat ion overexposure. 
KOTES TO PHYS7C1A.V; IMPORTAKTl The attached l e t t e r dated February 28, 1980, e n t i t l e d , 
"TO: E:'.rRCÊ :CY PJ00>: PHYSICIAK** ahould be given t o any physician attending anyone suspected 
ôf overexposure to phosgene. 

S'^'^ION 6 . REACTIVITY DATA 
S..-..y: 

Stable 

Hazardous Polymerizatioa-
V i l l not occur 

Condilioru to Avoid: Excessive beat , noisture and contaclna-
t ion v i th n a t e r l a l s l i s t e d below. 

Conditions to Aveitt 

incompatibility (Materials to Avoid): Azides, react ive ne ta l s (such as powdered aluslnua, potasslua 
or aodlua) and a lcohols . 

hazardous Decomposition Products: 
See Addendua 

SECTION 7 • SPILL OR LEAK PROCEDURES 
Sleps lo be Taken if Material is Spilled or Released 

See AddendtiB 

V '3isposal Methoct 

See Addeodia 
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SECTION 8 • SPECIAL PROTECTION INFORMATION 
^loryProtection: KlOSH/KSHA-approved, s e l f - con t a ined or aupplied a i r b r e a t h i n g a p p a r a t u s , 

. a t o r y p r o t e c t i o n program n e e t i n g r e q u l r e o e n t s of 29CFR 1910.134 n u s t be e s t a b l i s h e d . 

Ventilation (Type): Local Exhaust /Kechanlcal General - Su f f i c i en t to mainta in esployee exposure 
t o phosgene below OSKA p e r s l s s l b l e l l n l c . A l l l o c a l exhaust v e n t i l a t i o n n u s t be exhausted 
through c a u s t i c ae rubber . 

Eye Protection: 
Chemical Safety Cogglea 

Gloves: 
Keoprcne e r e the r i npe rv lous rubber 

Other Protective Equipment H Chemically Inperv lous s u i t t i g h t a t the w r i s t and a n k l e s v/hood^^ 
l a p e r v i o u s boo t s and gloves ( fo r -h igh r i s k exposure or emergency v o r k ) ; 2) Safe ty shower 
and eye-w^ash founta in in I r jsedlate a r e a . ,__ 

SECTION 9 ' SPECIAL PRECAUTIONS 
Precautions to be Taken During Handling and Storinsp 
• Do not apply hea t t o c y l i n d e r or ton t a n k . 
• Do not use tank o r c y l i n d e r a s a v a p o r i z e r . 

Phosgene should be unloaded a s a l i q u i d us ing n i t r o g e n pad. 
9 Use only a p p r o p r i a t e wrench a s provided by manufacturer for opening and c l o s i n g c o n t a i n e r 

v a l v e s . F a i l u r e t o do so may r e s u l t in va lve stem danage and p o s s i b l e phosgene r e l e a s e . 
• S t o r e i n v e l l - v e n t i l a t e d , f i r ep roo f a rea away from other c o n t a i n e r s . 
• XFE? AVAT FROM HEAT AND MOISUTRE—Excessive heat can eause p ressu re bu i ldup and nay r e s u l t . 

In c o n t a i n e t r u p t u r e . Moisture ean eause decomposition to carbon d iox ide and hydrogen 
c h l o r i d e . 

• AVOID CONIAMINATIOK v l t h e t h e r ehenieals—phosgene i s a r e a c t i v e c h e s i c a l ; con tamina t ion 
luiy r e s u l t i n v i o l e n t d e c o s p o s l t i o n , f i r e , or e x p l o s i o n . 

^ ! ve r p l a c e a l eak ing con ta ine r In v a t e r . 
^ r.:ake su r e p ip ing i s dry and f r e e of c o n t a s l n a t l o n of any type before admi t t i ng phosgene. 
• Use only d ry a i r (-AO^F dew p o i n t n i n . ) or o i l - f r e e n i t rogen for pu rg ing , t e s t i n g f o r 

l e a k s , or padding . 

Other P r e c a u t i o n s 

• Avoid breathing gas. 
• Use with adequate ventilation—ventilation must be cufflclent to limit eapleyee exposure 

to phosgene at or belov OSHA permissible llnlt. 
Avoid eontact vith eyes, akin, and clothing. 

• Do noc tak« internally. 
• For additional product Infon&ation, eontact PPC Industries, Ine. 

References: 
1 . 
2 . 

3. 
4 . 

KIOSH Registry ef Toxic Effects, 1978 
Criteria for a recorrsended standard...occupational exposure to PHOSGENE, D. S. 
Department of Bealth, Education and Welfare, Rational Institute for Occupational 
Safety and Bealth, 1976 
Industrial Byglene and Toxicology, Second Edition, Volume II, Frank A. Fatty» 1962 
Industrial Toxicology, Third Edition, Hamilton and Bardy, 1974 

ments: 

(SX 
'a- CTi'i ' • e /<^ 

OQn « n ^ T _ . » . . » . » « a » T M . Mfir.. Product Salaty 
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ADDENT>UM TO MATERIAL SAFETf DATA SHEET ON PHOSCEKE 

(MARCH, 1980) 

SECTIOK 3~FIRE ASP EXPLDSIOS HAZARD DATA 

Spec ia l P l r e F i g h t i n t Procedures 

In t h e event of f i r e and In t h e absence of l e a k s , phosgene-eon t a i n ing v e s s e l s 
and c y l i n d e r s should be reaoved from the f i r e a rea and/or cooled v l t h v a t e r 
s p r a y . Th i s I s ixpeTa t ive because b o i l i n g of the phosgene and subsequent 
r u p t u r e of v e s s e l could c r e a t e an ex t r eoe ly hazardous s i t u a t i o n . Al l unneces 
s a r y personnel should be evacuated from the f i r e a rea t o a sa fe p l a c e f a r 
upwind of the phosgene a r e a . F i r e f i g h t i n g personnel should u s e K70SH/K5RA-
approved, s e l f - c o n t a i n e d b r e a t h i n g appara tus v i t h f u l l face p i e c e , a s v e i l a s 
o t h e r p r o t e c t i v e equipment a s ou t l i ned under Sec t ion 8 . 

SECTIOK 6—REACTIVITY DATA 

I ' I ; 
^ . Hazardous Decomposition P roduc t s 

Phosgene can r e a c t v i t h some a z i d e s to f o m explos ive compounds; con tac t w i t h 
r e a c t i v e n e t a l s can a l s o cause explos ion or f i r e * Phosgene i s r e a c t i v e v i t h 
a l l a l c o h o l s ; however, t h e r e a c t i o n wi th Isopropyl a l coho l i n t h e presence of 
i r o n s a l t s ean cause exp los ive decomposi t ion. Also , phosgene can r e a c t v l t h 

' c e r t a i n d i o l s t o form s h o c k - s e n s i t i v e explos ive compounds. 

SECTIOK 7--SPILL OR LEAX PROCEDURES 

S t e p s t o be Taken In Case M a t e r i a l i s Released e r S p i l l e d 

Evacuate a l l pe r sonne l l a a i e d l a t e l y . Only t r a ined pe r sonne l wearing NIOSH/KSHA-
approved , s e l f - c o n t a i n e d b r e a t h i n g appara tus should be p e r a l t t e d t o r e e n t e r 
a r e a . Trea t a l l exposed pe r sonne l a s ou t l ined in Sec t ion 5 , Emergency aod 
F i r s t Aid P rocedures . Kever put v a t e r en a phosgene l e a k . To l o c a t e l e a k use 
c e a n e r c l a l ammonia (26® Be") in a squeeze b o t t l e o r a c l o t h t i e d t e a s t i c k 
and dipped in anmonia v a t e r . When awaonla v a t e r i s held nea r (bu t ne t en) a 
phosgene l e a k , or i s sprayed i n t o t h e a i r near a phosgene l e a k , t h e anmonia 
forms a whi te cloud i n t h e p resence of phosgene. Care should be taken t e 
avo id spraying ammonia water on eopper f i t t i n g s . Personnel wearing f u l l f a c e , 
s e l f - c o n t a i n e d b r e a t h i n g a p p a r a t u s , should p o s i t i o n themselves upwind so 
escap ing phosgene noves away from them* For l e a k s in c y l i n d e r s snd ton con
t a i n e r s , r o t a t e so gas e scapes i n s t e a d ef l i q u i d . If p o s s i b l e , renove t o a s 
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MATERIAL SAFETY DATA SHEET 
MANUFACTURING DIV AOORESS 

Mobay Chenical Corporation 
Organic h Rubber Chenicals D iv is ion 
Penn-Lincoln Parkway West 
P i t tsburgh. PA 15305 

0 . T * SMi r f KO 

OnnStON Diac 
<D13 

issut o«T( 1 /^ .77-pp 

iS&bit Of •-i 0-3-78 

p l lMn iCC CMCMlCAt. TIUltSPOaiAIIOM iMCKeiNCT 

/ L t ' M O x t MO MI0.42.-U8e; DlCTMlCI Of COLUMSI*. > » . « > T t l ( 

MOBAT now- i iUMS'e i iMnoM E W C K U M C T MO.: 

(412) 923-1800 
MOOUCT MAUE 

•a,4-Dichlorophenyl Isocyanate 
mODUCI COM M-JMSCM 

F-ne 
C H E M I C A L FAUILV 

Aropiatic Honoisocyanate 
CHEMICAI MAMC i STMOWTMS 

CAS NO. 102-36-3 
MEMCAL FORMULA TRADE NAME 4 SVNONTMS 

3,4-Dichlorophenyl Isocyanate 

HAZARDOUS INGREDIENTS 
MAICAIO0U5 U i n u X E t W OlHEn llOUIOS SOlCS OM OAS£S 

3,4-Di ch]oropheny1 isocyanate 100 
of*>t> nv 

N.E. * 

The ACGIH has establ ished a TLV of 0.02 ppn (0,14 mg/m*) TwA/ce l i ng fo 

toluene di isocyanate. This value can be used as a guidel ine for tp is product. 

PHYSICAL DATA 
A P P E A S A N C E I & O L I D LIOUID. BASI 

Solid (crystals) 
VAPOB0e«<T»IA«.11 

' N.E. 
•OR rRESSuai 

1 10 mm Hg P 108»C 

M O L E C U U M W E I S H T 

188.02 
COLON 

White .to Yellow 
SCUBlUnr (WATEDi 

Reacts with water 

MELl •OIWT -

>io6»F (>4rc) 
•ULN DENsrrv 

N.E. 
ODOR 

Sharp pungent 

SI^ClHC OBAVITt 

1.393 9 50»C 
BOILIMG POINT 

460»F (238-0 
^ VOLATIlX BT VOLUME 

N.E. 

FIRE « EXPLOSION DATA 
FLASH POvn -r nnOHOD USED] 

253°F (123^0 P.M.CC, 
FVAUWABLI LIMIT 

Let N.E.Uei N.E. 
EXTIMSUlSHlMC M£DU 

Water Fog, CO,, Dry Chenica 
SIVCIAL FME FiaxTiNb PROCEDunES. UNUSUAL FIRE OR E I P L O S O M HAZARDS 

People who are f i g h t i n g Isocyanate f i r e s must be protected against Isocyanate and 

ni t rogen dioxide vapors and should wear se l f -conta ined breathing apparatus and f u l l 

protect ive c lo th ing . Avoid water contamination in closed containers or confined 

spaces, COg evolved. 

TOXICITY DATA 
LOM ONAL ( « « E S T C N ) 

N.E. 
Ltoe. KRMAL tVOM COMTACI) 

N.E. 
IWtALATION ILCaV 

N.E,̂  
n S n L C H ILfTHAL COMCEMTIUTntQ 

N.E. 
TVV (UMrr«| (THRESHOLD UMIT ¥ALUC] 

N.E. 
SKIN IRRITATION 

Severe I r r i t a n t 
cFftcrsTOm CausTS Immediate 

i . r r l t a t l o n upon contact 
" l ^WWf l fen to upper 

and lower resp i ra to ry t r a c t 
f to tent ia l a l l e r g i c sens i t i zer 
from skin contact or i n h a l a t i t n 

EWFROtNCV ANO FIRST AID PROCCOURES. tFPECTS OF OVER UPOSUM 

Overexposure: Exposures cause I r r i t a t i o n of resp i ra to ry t rac t (dry thi-oat, cough short-
ness of breath, chest t ightness) resu l t ing in s i n u s i t i s , bronchi t is and asthma-l ike 
symptoms. Cause sens i t i za t ion In some Ind iv iduals resu l t ing in asthma-like syipptoms on 
subsequent exposures below TLV. FIRST AID: EYt i -Prat ipt iy t iush eyes with water fo r lb 
minutes and get medical a t ten t ion . SKIN-Wash w i t h soap and t i nc tu re of green soap; 

"Tor severe exposure, get under safety shower, remove clothing7~genne(ncJl a tT t f i t l o r r 
1NHALATlON-Remove to uncontaminated area, administer oxygen I f needed. INCESTION-Drlnk 
Idn je jmuuTilv uf water' tu reduct cu i rus iv iLy and get medical-help. 

WB«l RCV 2/B2 N.E . HOT ESTABLONEO M A • NOT APPUCABLZ A l • ACTIVE M0nE9«NT 
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REACTIVITY DATA 
s iABiL i r r 

L5t«ble_ 
p , 

ha 

COWKIIOWS TO AVOID 

eoNonoNE TO AVOID Contact w i t h mo i s tu re and o the r m a t e r i a l which reac t w i t h 
Isocyanates (e .g . bases, t e r t i a r y amines). Avoid heating over 200°F. 

•IIZATIOM 

occur 
INC *ATABILlTY |U« TERIALS TO AVOlOl 

Water, a lcoho ls , strong bases, carboxyl ic ac ids, metal compounds 
H A Z A R O O U S OCCOwPbSniON PROOUCTS 

QxidfCtj. o f n i t rogpn. carbon monoxide, traces of hydrogen cyanide 

SPILL OR LEAK PROCEDURE 
STEPS TO BE TAKEWiki CASE MATERIAL IS RELEASED OR SPILLED Cover the s p l l l With sawOust, venTi icui i te, F u l l e r ' s 
earth or other absorbent mater ia ls ; pour l i q u i d decontaminant over sp i l l age . Allow to 
react a t least 10 min. Col lect material in open containers, add fu r the r amounts of decon
taminat ion so lu t ion . Remove containers to safe place, cover loosely . Wash down area 
w i th l i q u i d decontaminant. Decontamination so lu t ions : So lu t ion surfactant ( T e r g i t o l -
20S i Water-BOS or so lut ion of ammonium hydroxide 4 -8 t , water 90-94t and detergent 21). 
WASTE O'SPOSAi U C T H O O 

Waste mater ia l may be Incinerated or disposed of in accordance wi th RCRA. Keep waste 

polvol and waste isocyanate separated. Do not dispose o f In sewer system. 

SPECIAL PROTECTION DATA 
RESPIRATOR TTPE 

Use a resDl ra tor that Is approved or recommended fo r use In Isocyanate containing environ 

ments ( a i r pur i fy ing or fresh a i r supp l ied) . Consider the type of app l i ca t i on , the envi-

r ?nt and airborne concentrations to ensure proper se lect ion of appropriate resp i ra to r . 
E« • ECTION 

JJf sales or Fu l l Face Shield 
OLOVES 

Plastic or Rubber Safety Gloves 
OTn. '* PROTECTIVE EOUiPMEMT 

l oca l exhaust ven t i l a t i on Is required to maintain a i r concentrations below TLV, Safetv 
showers and eye-wash stat ions should be ava i lab le . Educate and t r a i n employees In safe usi^ 
use of product. 

SPECIAL PRECAUTIONS & STORAGE DATA 
STORAGE TEMPERATURE lOTTIMUMI 

"'"• Ambifint Ma't- in4»r f40'C) 
AVERASE SHELF LIFE 

One Year 
SPECIAL SENSIT IV ITT (HEAT. L I O H T . U O I S T U R E ) 

fitoraqp In t i g h t l y r ln tod rnntalners to protect from moisture. 
PRECAUTIONS TO BE TAKEN IN H A K O L I N C ANO STORINC 

This orndurt rpacts wi th water and other substances to provide carbon dioxide oas which 
can cause sealed containers to expand, and possible rupture . Containers should not be 
rpspaled I f contamination Is suspected. . -. 

SHIPPING DATA 
DOT. SKIPPING NAI t f 

Pnlcnnntic ^ n U r f K .n .5 . 

Poison B 
DOT. LABELS MEOUIREO 

Poicon 
OEASON r o t t i s s u e 

fii" . Inn 

UNTtAW). 

UN 2811 
" « • Dated 

10-15-82 

TECHNICAL EKIPPIMC NAME 

. ^ , 4 -n i rh l o rnphp ry r l I socyana te 
KO. 

N.A. 
I S O STATUS 

On I n v e n t o r y F-ne 
FRT CLASS BUUt 

FRTci>s$P«G Chemicals. NOI (Isocvanate) NKFC 60000 
• • I l i - . ^ B V , t m i : 

10/6/82 

APPROVED Bt : i m x . 

.1 .1 ftpnill*, Rpgu la tp ry A f f a i r e ^ p e r l a U c t 
DATE APPROVED. 

10/6/82 
NX. • NOT ESTABLIS«D NA . NOI APPUCABLE »J ' ACTIVE MOREDCWT 

T h « o l e w n B K n is h i m s r v a MiSntfl wanwity. •mptaued at imsiiad. k t t c p i ihai • a •ocu rau B n * b s u linowi«i>B, ef MobRf Owi tkca i Ccpors l sn .T r i , 0 u a on e » 
• A M I i c u t m o M , ID the u o c t t c Riaicnai O M a n a l r t n*rwn Meb*> CxtniicB! Co'pO'Slen Bisumes no i i«*> m p o n i « i l i i v tar U M or rekancp i c o n i n o u OMI 
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MATERIAL SAFETY DATA SHEET 
IDENTIFICATION 
Mame 
M e t h y l a m i n e S o l u t i o n s 
Grade M o n o f f l e t h y l a m i n e - 4 0 ( ; D i m e t h y l a m i n e - Chemical Family 
40% and 60%; Trimethylamine-25% Amine 
Synonyms Monomethylamine=MethyIamine, MMA; Formula 
Dimethylamine=DMA; Trimethylamine=TMA See Tab le , page 4 
CAS Name CAS Registry No. 
See Table , page 4 See Tab le , page 4 
I.D. Nos.'Codes Du Pont Registry No. 

Manufacturer Distributor 
E. I. du Poni de Nemours A Co. (Inc.) 

Product Information and Emergency Phone 
(302) 774-2421 

Address 
Wilmington. D i 19898 

PHYSICAL DATA 
j Boiling Point, 760mm Hg 36 t o 5 4 ' C (97 
i See T a b l e , page 4 

Specific Gravity 0 . 8 3 t o 0 . 9 3 
See T a b l e , page 4 

vaporOensify 1.1 t o 2.0 (Air - 1) 
See Table , page 4 
% Volatiies by Vo/. 
100% 
Form Appearance 
Liquid Clear 
pH Information 
Alka l ine 
HAZARDOUS COMPONENTS 
MateriaHs) 

Monomethylamine 
or Dimethylamine 
or Trimethylamine 

Transportation Emergency Phone 
(800) 424-9300 

t o I Z a ' D F r e e z i n c Poin t -75 t o 6'C (-103 to 43°F) 
See Table , page 4 

Vapor Pressure 215 t o 500 mmHg a t 2 ? C 
See Tab le , page 4 

Solubility in HiO V e r y s o l u b l e . 

Evaporation Rate (Butyl Acetate e i ) 

Color Odor 
C o l o r l e s s Ammoniacal, 

Octanol.Water Partition Coefficient 

Approximate % 

401 
40% or 60% 
25% 

f ishy 

c 

HAZARDOUS REACTIVITY 
•Instability 

S t a b l e 

btcompatibllity Hay react explosively with mercury. DMA or TMA may react with nitrosating 
agents, sucb as sodium nitrite, to forn N-nitrosodimethylamine, an OSHA regulated 
Decomposition* 
By reaction with mercury 
Polymerization 
Hill not occur 

E- 52971 Date: 2/B3 
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Auloignition Temperature 

190 to 430''C; See Table , page 4 

FIRE AND EXPLOSION DATA 
Flash Pom( Method 

-52 to 6*C; See Table , page 4 

' Flammable Limits in Air. *•• by Vol. 
Lower 2.0 t o 4 .9 
Upper 11.6 to 20.7 See Tab le , page 4 

FiVe and Explosion Hazards 
MMA and DMA are extremely flammable. 

'TKA i s flammable. 
j Etlinguishing Media 
Water sp ray , ' A l c o h o l ' foam, CO2, Dry chemical . 

Special Fire Fighting Instructions 

I Use water spray to cool containers. 
Methylamine solutions will burn unless very dilute; thoroughly dilute using water spray. 

HEALTH HAZARD INFORMATION 
; Exposure Limits 

'OSHA B-hour Time Weighted Average (TWA) and ACGIH TLV* are: MMA » 10 ppm or 
112 mg/m', DMA <> 10 ppm or 18 mg/m', TMA is not regulated but Du Pont observes an 
exposure limit of 5 ppm. 

( 

Significant Routes and Effects of Exposure 
Cause bu rns . 

Safety Precautions 

Do not get in eyes, on skin or clothing. 
Do not breathe gas or vapors. 
Wash thoroughly after handling. 

First Aid 

IN CASE OF CONTACT: 

3 

Immediately flush eyes or skin with plenty of water for 
at least 15 minutes while removing contaminated clothing and shoes. Call a 
physician. Hash clothing artd shoes before re-use. 

IF VAPORS ARE INHALED; Remove to fresh air. If rtot breathing, give artificial 
respiration, preferably mouth-to-mouth. If breathing is difficulty, give oxygen. 

IF SOLUTIONS ARE SHALLOWED; Immediately dilute by giving large amount of water. 
Call a physician. Do not induce vomiting. Never give anything by mouth to an 
unconscious person. 

O 

C.52971 Date: 2/B3 
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PROTECTION INFORMATION 
Vent/fation Good gene ra l v e n t i l a t i o n should be provided t o keep vapor concen t ra t ions 

oelow exposure l i m i t s . 

Personal Protective Equipment 
Dave available and wear as appropriate: hard hat with brim, safety spectacles (side 
shields preferred!, chemical splash grggles, full length face shield, rubber gauntlet 
jloves, rubber apron, rubber safety sl.oes or rubber boots over leather shoes, self-
contained breathing apparatus or full face air-line respirator, conplete rubber 
suit with hood and breathing air supply. 

Other 

DISPOSAL INFORMATION 
I Aquatic Toziciiy 
Tljn 96 " 100-10 ppm 

Spill, Leak or Release Evacuate a rea and keep, upwind of l e a k . Dse water spray to reduce 
rapors . Do not f lush i n t o sewers . Dike s p i l l . Flush s p i l l a rea with p len ty 

of wa te r . Di lu te s o l u t i o n s may be neu t ra l i zed with 5% s u l f u r i c a c id . Conply wi th 
federa l , s t a t e and l o c a l r e g u l a t i o n s on repor t ing r e l e a s e s . 

Waste Disposal 

i:omply with federal, state and local regulations. If approved, may be incinerated 
Ln specially designed equipment. Do not flush to public sewer. Very dilute water 
solutions are biodegradable by acclimated bacteria. 

SHIPPING INFORMATION 
Transportatton 
DOT Hazard Class.': 
Flammable Liquid 
DOT Shipping Name': Monranethylamine, aqueous solution 

Dimethylamine, aqueous solution 
Trimethylamine, aqueous solution 

(MCO Cass.. 
DMA 

UMMoj 

MMA " 3.1 
& THA « 3.2 

MMA > UN 1235 
DMA B UN 1160 
TMA = UN 1297 

RO Ouantily*; 
RQ 1000 l b / 4 54 kg 
•49CFRirZ.t0f 

Shipping Containers 

Rai l road Tank c a r s . Tank t r u c k s , 55-Gallon s t e e l drums. 

Storage Conditlom 

K e e p away from heat, sparks and flame. Keep container tightly closed. Oo 
not store with oxidizing materials. Hater scrubber and water sprinkler or 
deluge system recommended for storage area. 

52971 Date: 2/83 
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ADDITIONAL INFORMATION AND REFERENCES 

from pages 1 and 2 

Identification; 

CAS Name 

CAS Registry No. 
NlbSH Registry No. 
Chemical Formula 

Properties; 
Concentration 

Product 

Boiling Point 

Freezing Point "C 
•F 

Specific Gravity (H2 0-1) 
Vapor pressure at 25*C; mmHg 
Vapor Density (Air=l)* 

Fire And Explosion Data; 
Flash Point "C 

•F 
Autoignition C 
Temperature F 

Flammable Limits in Air - % b 
Lower* 
Upper* 

MMA 

Hethanamine 

74-89-5 
PF6300000 

CH} NHj 

40% 

48 
118 
-38 
-36 
0.90 

300 
1.1 

-12 
10 
430 
806 

Vol. 
4.9 

20.7 

DMA 

Methanamine, 1 

124-40 

M-Methyl 

-3 
IP8750000 
(CHjljl 

40% 

54 
129 
-37 
-35 
0.89 

215 
1.6 

-IB 
- 1 

400 
752 

2.8 
14.4 

m 

60% 

36 
97 

-75 
-103 

0.83 
500 
1.6 

-52 
-61 

TMA 

Methanamine, 
N,N-Ditt.ethyl 

75-50-3 
YH2285000 

(CHjl^N 

25% 

43 
109 
6 
43 
0.93 

340 
2.0 

6 
42 
190 
374 

2.0 
11.6 

f 

< 

For pure methylamine vapors without effects of water vapor. 

For further information, see Du Pont Data Sheet, 'Methylamines', and 
Du Pont Storage and Handling bulletin, 'Methylamines' 

O 

E-52971 Date: 2/83 ffllPK; 
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E. I. OU PONT DE NEHOURS & COKPAIK January 20, 1984 
AGRICULTURAL CHEMICALS DEPARTHENT ISSUE HO. 8 

SUPERSEDES: A^lO/81 
CROUP: PHOSGENE TECHNICAL 

P 2-0-1 

RAW MATERIAL SPECIFICATION 

PHOSGENE. TECHNICAL 
COCI2 

REQUIREMENTS 
STD. METHOD* 

ITEM SPECIFICATION OF ANALYSIS 

Assay. COCI2. X 99.5 Min. 
Acidity as HCl, X 0.20 Hax. 
Free chlorine, X 0.10 Max. 
Von-volatile matter, X 0.20 Max. 
Carbon Tetrachloride. CCI4, X 0.005 Max. 

PHYSICAL PROPERTIES 

The color of the phosgene, as received in the shipping package, shall he 
colorless to yellow and it shall be substantially free of sediment or 
suspended insoluble matter. 

* Vendor analysis certificate accepted 
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B. I. DU POHT DE NEHOURS ft COMPANY 
AGRICULTURAL CHEMICALS DEPARTMENT 

c .GROUP: HOMOCHLOROBENZEBE 

Ĉ  

REQUIREMENTS 

^ ^ITEH 

Monochlorobenzene, X 

Benzene, X 

Oichlorobenzenes and 
fciy Trichlorobenzenes, X 

; Acidity (HCl), X 

j_ H2O Content, X 

Physical Property 
'y 
- Boiling Point. ̂ C 

M 13-0-1 

RAW HATERIAL SPECIFICATION 

MONOCHLOROBENZENE - TECHNICAL 
CjHsCl 

SPECIFICATION . 

99.7 Min. 

0.1 Max. 

0.1 Max. 

C.015 Max. 

0.015 Max. 

131.6 

August 23, 1984 
ISSUE HO. 7 
SUPERSEDES: 11/1/78 

STD. METHOD 
OF ANALYSIS 

H920.48S 

* 

US70.900 

* Vendor's analysis accepted 

• < 
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I. X. WJ POHT DS RMOUSS ft COHPAHY 
AGRICULTURAL CHKHICALS DEPABTMEKT 

rebruary 13, 1984 
ISSUE HO. 5 
SUPERSEDES: 3/28/66 

( GROUP: XSOCYABATBS 

Z 1-2-1 

RAW KATERIAL SPECIFICATKW 

>. 4-PICHLOROPHEgYLISOCYAJirATE 

REQUIREMENTS 

Assay (gas chromatography), % 
Other Isocyanates. % 
Organic solvents, X 
Hydrolyzahla chlorine, % 
Color, APHA 
Set point, *C 

CHARACTERISTICS 

Vapor piressure (50*0) 
Boiling point, *C 
Density (SO*C), %/9L 
Flesh point, *C 

EPECIFICATION 

98.0 Hin. 
2.0 Hax. 
1.0 Hax. 
0.3 Hax. 
20.0 Hax. 
40.8 Hax. 

approx. 0.6 sabar 
approx. 240.0 
approx. 1.393 
approx. 123.0 

HETHOD OF ANALYSES 

22 81/1810 222/01* 
22 81/1810 222/01* 
22 81/1810 222/01* 
2283/1221155/00* 

0370.100 
€370.701 

* Hethod of Analysis from Bayer - La Porte has a cheek nethod. 

- '.-F 
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B. I. OU PONT DE NEMOURS ft COMPANY 
AGRICULTURAL CHEHICALS OEPARTMENT 

August 23, 198A 
ISSUE HO. S 
SUPERSEDES: 11/30/77 

CROUP: ANILINES 

A ll-O-l 

RAU MATERIAL SPECIFICATION 

3.4-OICHLOROANILINE 

REQUIREMENTS 

ITEM 

3 , 4 - D l c h l o r o a n i l i n e , X 

Water Content , X 

Morpholine and i t s s a l t s , X 

Morphol ine , X 

A n i l i n e and tnonoch lo ran i l ines , X 

I somer i c d i c h l o r o a n i l i n e s , X 

H i t r o Coinpounds s s 

3-4-dichloronitrobenzene, X 

Hydrazo tars, X 

•Vendor's analysis accepted 

SPECIFICATION 

98.0 Min. 

0.1 Max. 

0.5 Hax. 

0.2 Min. 

0.4 Max. 

1.3 Max. 

0 . 1 Max. 

0 . 4 Max. 

STD METHOD 
OF ANALYSIS 

C500.328 

C500.849 

CS00.328 

CS00.328 

C500.328 

C500.328 

0305.739(K) 
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E. I. DU PONT DE NEHOURS & COMPANY 
AGRICULTURAL CHEMICALS OEPARTMENT 

GROUP: AMINES 

February 4, 19B5 
ISSUE NO. 7 
SUPERSEDES: 8/23/84 

A 8-9-1 

RAW MATERIAL SPECIFICATION 

TRIHETHYLAHINE-AKHYDROUS 

REOUIREHENTS 

ITEM 

Trimethylamine, % 
Dimethylamine. X 
Monomethylamine, S 
Ammonia (HN3), % 
Water, % 

SPECIFICATIONS 

98.62 Min. 
0.10 Hax. 
0.1D Hax. 
0.01 Hax. 
0.30 Hax. 

STD. HETHOD 
OF ANALYSIS* 

* Vendor's analysis accepted 
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CEDAR CHEMICAL CORPORATION 
24th Floor • 5100 Poplar Avenue • Memphis. TN 38137 • 901-683-334* 

REPLY TO: P. O. BOX 2749 
WEST HELENA, AR 72390 
(MI) 572-370) 

Hovember 22, 1988 

TKDMBO, INC, 
SIM AMBROSE, EZECDTIVE VICE PRESIDENT 
P.O. BOX 2239 
MEMPHIS, TN 38101 

Dear Mr. Ambrose; 

The only time ve have used Tnunbo's services is vhen ve were building 
on capital projects consisting of equipment to produce a product for 
sale. Therefore, all of the invoices of vhich you ask for clarification 
fall into the exempt classification that states "Property is machinery 
or equipment for direct use in manufacturing a product" as labor 
to construct said machinery or equii«ient is considered part of the 
machinery or equipment. 

A Sales Tax Exemption Certificate and a notification of changes In 
invoice amount vere sent to Trumbo on each of these invoices, even as 
far back as 1985. A copy of each of the standard forms is attached. 

The invoice B00247 Is in question as the West Helena Plant has no 
knovledge of Vennis Emslander nor do ve have any record of the Invoice. 

Sincerely, 

Barbara Tucker 
Accountign/Accounts Payable 
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Date 

To: 

11/21/88 

John Miles 
Charlie Parker 
Janice Spakes 
Richard Johns 
Tom Lodice 

Robert Ray 
Joe Forthnrian 
Floy Esles 
Joel Walker 
•Shift Superyisorsj 

From: ' 

Subject 

Neil Robbins 

New Products 
Flaked Tedi 
Grace 
Dupont MBC 

The new product numbers assigned to eatJi of the new products are as follows: 

Flaked Tech 55 

Grace 87 

Dupont MBC 89 

We will use tiie start-up cost number 5250 for Raked Tech and Dupont MBC. but will use 
a Capital number 8805 for the Grace projecL 

11 you have any questions please see me. 

Thanks 

Neil Robbins 

AB0000080%l/3 



Date 11/21/88 From Neil Robbins 

To John Miles Subject Research 4 Development Department 

Charlie Parker 
Janice Spakes 
Barbara Tucker 

In an effort to tract the cost of Bill Gastrock 1 have sent up a new Department for R&D. 
All these cost will use the following: 

Department Product No Cost Center 

23 51 8)Q0< 

Ifyou have any questions please see me. 

Thanks 

Neil Robbins 

AB0000080961/4 
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December 2, 1985 ^ * / O J ^ ^ ^ ^ 

V E R T A C C H E M I C A I . C O R P O R A T i a i M 
24th Floor • 5100 Poplar • Memphis, TN 38137 •301-767-6851 T E L E X 53927 

Mr. R. J. De Stefano 
Senior P\irchasing Agent 
Contracting & Packaging Section 
E. I. DuPont de Nemours 6 Company 
Wilmington, DE 19898 

Dear Mr, De Stefano: 

Reference your inquiry No. RJD-13J-1 

We have studied your data package concerning production of 
6 - 7MM lbs. per year of 3,4-dichlorophenylisocycuiate (DCPI) 
beginning in the third or fourth quarter of 1986. We would 
offer the following preliminary response based upon our interest 
in manufacturing the product for you at our West Helena, Arkansas 
plant. 

Although we have had some experience in chemistry related to the 
production of DCPI, we do not feel that the technology is suffi
ciently current to offer a process to DuPont and would therefore 
propose to practice of one of the processes proposed by DuPont. 
We selected the anisole process contained in Section III of your 
preliminary technical package for our study. Within the limits 
of accuracy of this response, our comments could apply to the 
other methods of production listed in the technical package. 
Since the equipment is highly specialized, we elected to study 
the installation of new equipment in an existing building which 
currently has all the utilities necessary for the process. Our 
preliminary study carried us to a capital requirement of greater 
than $2.5MM with a monthly toll conversion fee of ?250M, In view 
of the amount of capital involved, we feel it is appropriate to 
obtain your response to this preliminary scope estimate before 
proceeding with a more detailed study. 

We hope that these initial figures will be helpful to you in 
reaching a decision on the project and would be pleased to 
continue work with DuPont to consider the project in more detail. 

ABOOOOl 17558/1 
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If clarification or amplification of these comments are needed, 
please contact me. Thank you for considering Vertac for this 
project. 

Very^truly yo.urs, 

Georfrey L. Pratt 
Director of Custom Manufacturing Projects 

GLP/bh 

c c : J . W. S h a c k e l f o r d 
R. Cheves 
R. A. Gu id i 

ABOOOOl 17558/2 
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E. I . DU P O N T DE N E M O U R S S COMPANY 
iMCoaipQit* n o 

W I L M I N G T O N , DELAWARE 19898 

MArCRlAt .S A N O LOGISTICS OCPARTMENT October 23, 1985 

Mr. R. Cheves 
Vertac Chemical Corporation 
One Greentree Center 
Suite 201 
Marlton, NJ 0 8053 

Dear Mr. Cheves: 

INQUIRY NO.; RJD-13J-1 

Please provide a quotation covering tolling services for our 
Agricultural Products Departnienc. The product covered would be 
6MM-7MM lbs./year of 3/4-dichlorophenylisocyanate. The service would 
begin approximately 3rQ or 4th Quarter of 1986. Your quotation should 
be an estia-iate (showing range of miniai\im-maximum) based on the following: 

• Du Pont will supply everything. 

• Contractor will be responsible for waste, disposal; 
however, Du Pont reserves the right to approve 
ultimate disposal company and site. 

• Need to show cost elements involved in your total 
and any capital necessary. 

T.̂ is data package is accepted in accordance with our Confidential 
Infomation Agreement dated October 21, 1985. 

This requesc for a quotation should not be construed as a commitnient 
to purchase any service. 

Your reply by Nove-tiber 25, 1985 would be appreciated. Please refer 
to our Inc-airy No. RJD-13J-1. If you have any questions, please contact me. 

Very truly yours, 

R. J.fDE STE.̂ ANO 
SENIOR PURCHASING AGZNT 
CONTRACTING & PACKAGING SECTION 

RJD/es 
Attachment 

cc: T. N. Kirchner-APD-Barley Mill 

ABOOOOl 17558/3 
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PIPING AND EQUIPMENT 

ncl̂  ̂ 

BATON ROUGE LA 
504.^27S-6560 

DECATUR AL 
205.-355^65i0 

EL DORADO. ARK 
501 •725-2020 

FREEPORT. TEX 
713-?65-4286 

GREENVILLE. S C 
803/277-0970 

t/^/f^ 

HOUSTON. TEX 
r i3.64J-t ,481 

JACKSON MISS 
601-932-4890 

L I T H O \ . A GA 
404-482-H/61 

M O B l U AL 
205-B66-6770 

PAW CREEK. N.C 
704/394-8200 

PELMAM. ALA 
205'663-1l13 

PENSACOLA. FL 
904/432-9966 

SAVANNAH, GA 
912/964-6360 

Cu&T»»rt<sA-*'mS'o«o 

Po. ^ V 
5T CWKHO 

jTe*! *• S q z o 

C m i Z - WCooo F R T O U T 6T»V*V\ 
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PRINT DATE 1/31/85 TIME 9:38:36 

VERTAC CHEMICAL CORP, 
UEST HELENAf ARK. 

W«««»SHIPPING ORDER«»««« 

ORDER 
DATE 

1/31/85 

ORDER 
NUMBER 

20839 

INVOICE TO 
ROWl & HAAS TENfCSSEE 
ATTN: ERIC ENGE 
P*0. BOX 591 
KNOXVILLE, TN 

SHIP TO 
ROHM & HAAS COMPANY 
C/O UNITED UAREHOUSE 
137 WEST ILLINOIS AVE« 
rCIMPHIS* TN 38106 

37901 

REQUESTED CUST. NO. 
1/31/85 7450-00 

SHIPPED FROM 
UEST HELENA PLANT 

CUST. ORDER NO. SALESMAN 
CONTRACT P. BOMAR 

FOB POINT SHIP VIA TERMS 
SHIPPING POINT NET 30 

FTrr»ppo/ 
PPD <i A 

.-. QTY CONTAINER ITEM 
ORDERED SIZE NUMBER DESCRIPTION 

DRUM 3420 STAM M-4 HF <PROPANIL) 
35 GAL DRUM 

3422. FREIGHT 

DCA CREDIT 8 3.533/0 
I BLANKET ORDER FOR SALES OF STAM FOR 1985—TOTAL CONTRACT 
I REQUIREMENTS IS 388»000 GALLONS TO BE SHIPPED 2/1-5/31/85 

I-

/ 
// OZb 
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• •pOGRAMt WOE'NT V^3»^ftC CHtMlCAL COWIIRft t lON 
CUUrUMLR OktitK- k^NTKY 

DA'tEi l/08/U<& 

ORIKCR NUMKI-rRt 2 r 9 A 2 

CUfSTOMEh NU< 74KOOO SHIP lot 

BILLJNG AnUPCSS 
NAME t ROHM &. UtttiS TENNrSlSEE: 
ADPREflS « P.O. r<tJX SVI 

KNOXWILLK.TN • 

ZIP COtiEt 37901 

SHIPPtNO ADDRESS 
RDHM & HAAS COMPANY 
C/0 UNllED WAREHOUSE 
650 SUUIH MAIN 
ME.MPHTS, TN 3Q106 

ORICR TYPEJ 
RAL EQMAN I 

CUBTOMCR ORIiER NO. r 
20 r , BOMAR 

SHIP FROM UAREHOUSES 
nROP SHIPt 

A-'alSJI37 REQUESTED DATEt OOOOOO 
PAYMENT TERMSt NET 30 
FRCIUnr lERMSI PPD 6i ADO 

F.O.D.i SHIPPINQ POINT 
WEST HELENA PLANT ORDER STATUS I 

BOOKINU URDER NO.I DUE DATES OOOOOO 
INVOICE NO.: SHIP DATEI OOOOOO 

^ l 

CMP KFY 2 ro REIIIKN 

AB0000066357/6 
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PO BOX 591 
KNOXVILLE. TENNESSEE 379C-
{615) S21-8200 

June 7, 1985 

R O H M 
SHRRS 
INCOHPOIUTEO 

I «MD Maaa ooMMwv 

Ms. Jackie Blerlein 
E. I. Dupont De Nemours & Co. 
Chemicals & Pigments Dept. 
Brandywine Bldg. - Room B 15305 
Wilmington, DE 19898 

Subject: DUPONT DETENTION INVOICES 

Dear Jackie: 

This letter will confirm our telephone conversation of June 4 
concerning the two enclosed Dupont Detention Invoices (L33 0580178, 
dated 5/24/85 for $450.00 and L33 0581558, dated 5/29/85 for $150.00). 
Although we did issue a purchase order to cover the shipment of 93% DCA 
to Vertac, invoices covering detention charges on shipments to Vertac 
should be invoiced directly to Vertac. Please cancel these two invoices 
and forward invoices to Vertac as follows: 

Mr. John Miles 
Vertac Chemical Corporation 
P. 0. Box 2648 
West Helena. AR 72390 

Since 

EBM/sd 

E. B. Maupin. III. C.P.M. 
Chemical Area Purchasing Manager 

cc: Mr. R. Broadbent - H. 0. Purchasing 
Mrs. A. H. Orlnnen 
Hs. S. K. Dufrasne - H. 0. Ag. Chemical 

AB0000066770/2 



lie.: m 
Qh.!^^ 

O * ' r H E WALL STREET JOURN.^L 
O '-'• Wetlnesday, Nuvember i , 1982 

Rohm & Haas Patent 
Violated, Court Finds 

PHILADELPHIA - Rohm & Haas Co. 
.S4id a federal district court in Houston ruled 
Ihat the company's patent covering use of 
a herbicide called propanil was infringed. 

The rhemicals malcer said the court 
fo-und Crystal Chemical Co., the American 
PJce Gro-A êrs Exchange of LaJce Charies. 
I.a., ami Joseph C. Eller of Houston guilty of 
infringement 

Piopanil is usetj to control weeds. Fann
ers who buy the herbicide from Rohm te 
Haas obtnin the tT^ht to use the company's 
patented application method, the company 
s<iid. 

WiDipm P . Ambrogi, business director, 
for the company's agricultural chemicals 
group, said the court decision requires Crys
tal Chenr.ical and Mr. Eller jointly to pay the 
company more than S4 million in damages 
ar.d the exchajige to pay more than $2.7 mil
lion in diimages. He said the court also or- -
dered the defendants to stop production and 
shipment of propanil. Rohm & Haas said 
Mr. El!?r has a businss involvement with 
both Cr>stal Chemical and the exchange. 

Nore of the defendants rould be reached 
for co.aunent _ " 

AB0000066770/3 



V ' •// (NFEF^NAL COKRI-Isr'tjNDI-lNCE 1 ^ 
\ / / DATE: OcrORliR 1 8 , 198 2 

lo: JOHN M I L E S rnoM: GREG S A T T E R F I E L O 

r> j»o i L.O Tx/iTv SUBJECT: SOLVENT R A T I O KOR S T A M M 
LHARLhS I v E r 

' i H r FOR 1 9 8 3 

AFTER TALKING TO DELMA.S PENNINGTON OF ROHM AND .HAAS, IT 
V.'AS MADE A LirrLE CLEARER AS TO V/HAT THEIR REQUIREMENTS 
WILL HE FOR THE 1983 STAM PRODUClION. THEIR RESEARCH STAFF 
HAS Dl:II-RMINr:0 THAT THE RATIO OF ISOPHORONE TO M E S I T Y L O X I D E 
MUST BE A MINIMUM .85 TO 1.15. THIS V/AS NOT SO MUCH TO 
DO WITH FLASH POINT PROBLEMS AS IT WAS WITH RECRYSTALLI ZAT I Or4 
OF P R O P A N I L AT HIGHI-;R M E S I T Y L O X I D E C O N C E N T R A T I O N S . E V I D E N T L Y 
11" YOU TAKE SPAM W I T H A H I G H M F S I T Y L O X I D E C O N C E N T R A T I O N , 
M I X IT W I T H COLD WELL W A T E R AND O U N ' T S P R A Y R I G H T A W A Y , 
THERE WILL I3E R E C R Y S lALLI ZATION. T H I S , OF COURSE, PLUGS 
NOZZLES, FILTERS, ANO GIVES LESS KILL OF THE GRASSES. IT 
D O E S APPEAR THAT WE WILL BE EXPECTED TO MEET THIS MINIMUM 
SPECIFICATION OF ,85/1.IS, ISOPHORONE TO MESITYL OXIOE. 

^/fe Sr-ecr^ 

S I N C E R E L Y , 

GREG S A T T E R F I E L D 

Cf lAU L.. 

^ j i - i / i fv 

AB0000066770/4 



CEDAR CHEMICAL CORPORATION 
24(h Floor • 3100 Poplar Avemio • Mempliis, TN 38137 > 90I-683-S348 

July 23, 1987 

Ms. Lynn A. Barnhart 
E. I. Dupont 
Chemicals & pigments Dept. 
Customer Service Center 
Wilmington, DE 19898 

Dear Lynn: 

As agreed with Tom Bartolec, Cedar Chemical will receive a 
rebate on all DCA purchased and used £or propanil export sales. 
Quantities purchased and rebate amounts are as follows: I. 

4th Otr. 1986 76,307 lbs. € $ .20 $15,261.40 
1st Qtr. 1987 188,033 lbs. 9 5 .15 $28,204.95 
2nd Qtr. 1987 147,669 lbs. @ 5 .10 $14,766.90 

Total rebate due Cedar $58,233.25 

Supporting detail is attached and the rebate checks should 
be sent to Mr. John C. Whitsitt, Jr., Treasurer. 

Your efforts in helping Cedar be competitive in the export 
market is greatly appreciated. 

> 

Harcrow t->^ 
Director of purchasing 

LEH:nm 
Enclosure 

cc: Wr. T. Bartolec -
bcc: J. .Miles ^ 

C. Parker iX^ 
C. Pratt 
J. Whitsitt 

- Dupont 

AB0000066754/1 



4 t h Q t r . 1986 

sale 
Order 

1830 
2034 
2361 
2517 
2671 
2750 

(3 

No. 
Lbs. of 
DCA Used 

10296 
3445 
20592 
39686 
1144 
1144 

1 s t Q t r . 1987 

Sales 
Order No. 

3346 
3349 
3411 
3482 
3499 
3558 
3656 
3883 
3936 
4014 
4045 
4129 
4130 

Lbs. of 
DCA used 

19843 
29765 
6890 
13780 
13082 
9922 
16537 
41184 
9922 
6890 
10296 
6477 
3445 

TOTALS 76307 188033 

2nd Otr. 

Sales 
Order No. 

4374 
4803 
5039 
5154 
5223 
5224 
5225 
5226 
5227 
5267 
5370 

1987 

Lbs. of 
DCA used 

13082 
4004 

33740 
19843 
10653 
10653 
10653 
10653 
10653 
10653 
13082 

147669 

AB0000066754/2 
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DuPont Diisocyanate Budget Capiial Cost Estimate 2/23/89 

FTEM 
100CB- t / c 

A. Rping 

2 Phosgene - l y l 
A. Piping 
B. Instrumentefion 

3 Cold Phos. Reactor R-filOl 
A Dip Pipe 
B. Overtiead Cond. 
0. Overhead Piping 
D. bisirumentefion 

4 CHDA Tank 
A. tnstallafion 
B. Inlet Piping-T&l 
0. Steam Piping 
D. UtfliUes 
E. Electrical 
F. Piping to Reactor 
Q. instrumentafion 
K Insulation 

5 Hot Phos. Reactor-R-B102 
A. Overhead Piping 
B. Inlet Piping 
C. Condensers 
D. Receiver & piping 
E. Rping to Dist Vessel 
F. Replacement 
a Hot Oil Piping 

6 Refrig. System 
A. Installation 
6. Piping 
C.Tank. 

7 Scrubber 
A. Piping 
B. Insfrumortafion 
C. B(changer 

Onn6ngen(y(15%} 

TOTAL FORREACTION 

ITEM 
COST 

- 2,000 

10,000 
12.000 

8,000 
15,000 
15.000 
5.000 

20,000 

laooo 
15,000 
5,000 
5,000 

15.000 
7,000 

12.000 

20,000 
10,000 
40,000 
15,000 
15,000 

4aooo 
25,000 

15,000 
20,000 
30,000 

15,000 
10.000 
12,000 

TOTAL 
COST 

2.000 

22,000 

43.000 

89.000 

165.000 

65.000 

37.000 

423,000 
63,450. 

$486,450 

Pagei 
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DuPont Diiso(9«nate Budget Capital Cost Estimate 2/23/89 

r iEM 
8 Distillaiton Vessel - R-PR103 

A.Column-exisfing 
B. ReceivBr 
a Rping-T&l 
D. Condenser ft Rping 
E. Outlet Rping 

9 Evaporator 
A. Repair & Install. 
B. Receivers piping 
C. Tempered Water 

Oonfingency(15^ 

TOTAL FOR DISTniATlON 
TOTAL FORREACTION 

GRAND TOTAL 

ITEM 
COST 

10,000 
15.000 
7,000 
5.000 

10,000 

25,000 
35,000 

tzooo 

TOTAL 
COST 

47.000 

72.UUU 
119,000 
17,850 

136.850 
486,450 

$623,300 

Page 2 
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CEDAR CHEMICAL CORPORATION 
24lh Floor • SlOO POplir Avome • Memiilris. t U 38137 • 901-485-S348 

July 27. 1989 

Mr. Robert Blackhall 
E.I. DuPont and Company 
Material and Logistics Department 
Brandywine Building., Room 7373 
Wilmington. Delaware 19898 

Dear Bob: 

This is to confirm our recent conversation regarding the 
production of sodium n-nonaoyloxyacetate p-phenylsulfonate 
(NOGPS). Cedar has estimated-a cost of 3 to 4 million dollars to 
modify an existing processing unit at its West Helena plant to 
produce 1 - 1.5 million pounds per year of NOGPS. We estimate 
the daily processing fee to be $12,000 to include all services 
and materials, except raw materials and waste treatment. Any raw 
materials supplied by Cedar would be invoiced to DuPont at 
Cedar's cost plus 5 percent. We consider nitrogen a raw ^ 
material. 

At present, it appears that production could begin in the 
first half of 1990. subject of course to other uses developing 
for the processing unit we have in mind, and the speed with which 
an agreement to proceed could be reached. If we do proceed, it 
will be necessary to refine the plant modification estimate. It 
is sufficiently accurate for a go/no-go decision, but since it 
was developed in roughly ten days, it is not of sufficient 
accuracy for a "not to exceed" figure to be developed. Cedar is 
usually willing to propose a "not to exceed" plant modification 
fee to be paid by the client once the project scope has been well 
defined. Plant modifications are billed as incurred, and thus if 
the plant can be modified for less than the estimate, the cost 
reduction is passed on to the client. Cedar is willing also to 
operate using a fixed fee per unit of product, once the process 
has been sufficiently demonstrated on a commercial scale. We 
assume that in keeping with normal DuPont practice, the waste 
would be returned to a DuPont facility for disposal. However, 
once commercial production is established, we have been quite 
successful at treating at least some of the waste from DuPont 
projects through our biological treatment system and we have 
shared the cost savings when this occurs. 
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We have enjoyed working with DuPont on two projects this 
year and hope that we can reach an agreement for a three year 
relationship on NOGPS. We do not plan to study the project 
further until we hear from you that the preliminary economics are 
within the acceptable range. Please call if clarification or 
further information would be helpful. 

Sincerely, 

Geoffrey Pratt 
Director Operations 
Custom Manufacturing 

/kt 

cc: Brown 
Eissler 
Miles 
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k . 
CEDAR INTERNAL CORRESPONDENCE 

DATE: November 17, 1989 

ro: John Miles FROM: Bil l Gastrock • ^ V ^ 

CC; SUBJECT: 

The processes currently running in t:he plant were reviewed 
with regard to hazards due to thermal instability of rav materials 
or products. All operations were found to be well below any known 
decomposition temperatures. 

Propanil Unit 

1) Propanil 
Ko information is available on the decomposition 
temperature of propeuiil. The stripping step is run at 
350 deg.F using hot oil and no problems have been 
encountered. 

2) 3,4-DCA 
Monsanto has reported 'a DCA tank car emption after 
heating for 3 weelcs § 338 deg.F. Subsequent work by 
Monsanto showed only slight decomposition of DCA after 
63 days at 302 deg.F. Cedar Chemical stores DCA at 
approximately 200 deg.F utilizing lo psig steam (240 
deg.F) with an automatic control valve. 

3) Propionic acid and anhydride 
Both the acid and anhydride are thermally stable. 

AB0000124050/1 



I . 

DuPont CNT Unit 

1) 2-Chloro-4-nitrotoluene 
Decomposes above 500 deg.F. Product washes are performed 
at 165-175 deg.F. 

2) p-Nitrotoluene 
Slow decomposition at 392 deg.F while rapid exothermic 
decomposition occurs above 428 deg.F. Railcar is heated 
to 185 deg.F for tremsfer and chlorination is run at a 
maximum temperature of 176 deg.F. 

3) Chlorine, thionyl chloride, ferric chloride, iodine 
These raw materials and catalysts are stored at cunbient 
temperature and present no hazards due to thermal 
decompos ition. 
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To: Bill Eissler 

From: John iWiles 

1.0 RAW MATERIALS 

ROUGH COST ESTIMATE 
DUPQNT DCA . 

Date: 7/25/89 

Assume OOCB ® $ 0 . 3 5 / l b . = .385 
Assume c a t a l y s t @ .001 lb / lb = .057 
Assume a l l o the r s = Cedar .220 

.662 0.862 

2.0 MSX£ 

All waste Is handled on-site. Assume cost 
is 70% of off-site. Assume same quantities. 0.210 

THE ABOVE COSTS DO NOT VARY WITH RATE Sub 0-872 

3.0 PLANT COSTS 

Labor ind supv.&burden $1600M/yr 
Maint & op supplies 1400 
Utilities 400 
T & I ® 5% of capital($20MH} 1000 
Plant OH ® 20% of labor 300 
Depreciation (on improvements) 2 S ^ 

Sub $5000/yr 

4.0 CORPORATE G&A 
Estimate @ 80% of 
plant labor = $1300/yr 

This will give a range of estimated production cost depending on 
the amount produced. 

For 20 MM Ibs/yr $1,187/ lb 

For 30 MM Ibs/yr $1,082/ lb 

Based on DuPont's comments that they would like to raise the 
selling price of DCA to $1.60/lb to meet their corporate gross 
margin goal, we can also estimate their cost to be $1.07 at 50% 
gross margin. 
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To: John Miles July 25. 1989 

Frtm: w. H. Gastrock 

Subject: OCA Process - Uaste Generation 

Copies: Willard Brown, Bill Eissler. Ken Howard, Ton Lodlce, Joe Porter, 
Geoff Pratt, Greg Satterfield 

RECOHODATION 

The estimated quantity of waste that will ba produced in the production of 
DCA by the Cedar Process is summarized. The potential for reducing waste is 
greatest in the organics from the distillation, especially in tha heads cut. 
Ken Howard has done some preliminary work aimed at dechlorination which would 
produce aniline which would reduce the volume of waste plus provide aniline 
as en additional product. Further research on this approach is recomaended. 

OISCUSSIOH 

A current estimate of the waste that will be generated in the proposed 
production of DCA by the Cedar Process has been made and Is conpared to that 
for the Monsanto Process in the following table. The reduction and 
distillation wastes are based on the Monsanto OCA technical data, and 
differences noted in the following table are a reflection of the higher 3,4 
content In the DCNB produced in the Cedar Process. The waste generated in 
the DCNB production by the Monsanto Process is based on infonnation obtained 
from Monsanto by G. Pratt In a telephone conversation on 7/26/88. The DCNB 
waste by the Cedar Process Is based on our current researdi which is 
consistently producing DCNB which can be readily hydrogenated with low 
catalyst usageJ 

SUMMARY OF DCA WASTE GENERATION, 
(lbs. generated/lb of 98X DCA) 

Waste Stream Monsanto Process Cedar Process 

1 - Nitration spent acid 1.73 1.05 
2 • Aqueous wash 3.36 0.22 
3 - Reduction/dehydration 

aqueous 0.37 0.37 
4 - Distillation 

a - Heads cut 0.15 0.11 
b - Vacuum jet losses D.03 0.02 
c - Bottoms 0.11 0.10 

W. H. Gastrock ^7^^ 
WH6/ld 
Enc. 
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t. 

CEDAR INTERNAL CORRESPONDENCE 
OATE: November 17, 1989 

TO: John Miles FROM: Bill Gastrock - ^ 7 f ^ 

CC: SUBJECT: 

The processes currently running in the plant were reviewed 
with regard to hazards due to thermal instability of raw materials 
or products. All operations were found to be well below any known 
decomposition temperatures. 

Propanil Unit 

1) Propanil 
No information is available on 1:he decomposition 
temperature of propanil. The stripping step is run at 
350 deg.F using hot oil and no problems have been 
encountered. 

2) 3,4-DCA 
Monsanto has reported a DCA tank car eruption after 
heating for 3 weeks § 338 deg.F. Subsequent work by 
Monsanto showed only slight decomposition of DCA after 
63 days at 302 deg.F. Cedar Chemical stores DCA at 
approximately 200 deg.F utilizing 10 psig steam (240 
deg.F) with an automatic control valve. 

3) Propionic acid and cmhydride 
Both the acid and amhydride are thermally stable. 

aK-U40.A 
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DuPont CNT Unit 

1) 2-Chloro-4-nitrotoluene 
Decomposes above 500 deg.F. Product washes are performed 
at 165-175 deg.F. 

2) p-Nitrotoluene 
Slow decomposition at 392 deg.F while rapid exothermic 
decomposition occurs eibove 428 deg.F. Railcar is heated 
to 185 deg.F for transfer and chlorination Is run at a 
maximum temperature of 176 deg.F. 

3) Chlorine, thionyl chloride, ferric chloride, iodine 
These raw materials and catalysts are stored at eimbient 
temperature and present no hazards due to thermal 
decomposition. 

ABOOOO 124050/2 



Cedar Internal Correspondence 

To: Mr, D. Hoppel July 31, 1992 

Subject: DCA Operations 

Copies: Bill Gastrock Neil Robbins Tom Lodice 
M. J. Pocrass Greg Satterfield Pat Schweikert 

From: K. J. Howard 
r 

SUMMARY 

Waste disposal is a very large portion of the cost of 
producing DCA. This is exactly what was expected going into the 
project. The following report attempts to sort out what causes 
the wastes to be generated and their affect on the performance of̂  
the department. 

Lights or low boilers are generated throughout the process 
starting with the raw materials and ending in the distillation 
step. A table detailing the sources of the lights. Table 1, is 
attached. By far the largest source is the nitration step where 
2,3-DCNB is generated which accounts for almost 70% of the total 
lights. This obviously results in a large yield loss and because 
of the difficulty in separating the 2,3-DCA from the product it 
also directly affects the distillation capacity. If no 2,3-DCNB 
were produced, the distillation capacity would be on the order of 
23 million pounds bf DCA per year. 

Taking Direct Operating Expenses, Indirects, and Overheads 
as fixed costs ($254,331 for June 1992) results in change of 
$305,100 per year for every 1 MM #/yr. So a change of +/- 1 % 
2,3-DCNB in the nitrator product would result in a change of 1.2 
MM #/yr of distillation capacity which would result in a 
difference of $366,120 in fixed costs. It would also change the 
costs for disposal, raw materials, product losses, and steam by 
$137,700. So reducing 2,3-DCNB in the nitrator from 10% to 9% 
would reduce the total costs by $503,820 and increase capacity by 
1.2 MM #/yr. 

Distillation bottoms are produced mainly in the 
hydrogenation step. But, not all. Every pound of 
trichlorobenzene in the ODCB which is nitrated ends up in the 
product and in the bottoms. And, some heavies can be produced 
during the distillation itself, else, why add the lime to the 
distillation. Intuition says that the quantity of catalyst used 
in the hydrogenation step has the largest affect on the quantity 
of heavies produced. Lime, being a solid, is obviously going to 
come out of the distillation step as bottoms. 

AB0000066151/1 



DCA OPERATIONS 

Liorrs 

The cost of each of the sources of lights can be developed 
adding together raw materials, disposal, steam, rate variance, 
and affects on DCA losses in the distillation, as follows. 

SOURCE RAW 
MTL 

DISP. 

PDCB 0.48 0.38 

2,3-DCNB 7.14 6.04 

STEAM 

0.14 

0.23 

RATE 
VAR 

1.81 

17.25 

DCA 
LOSS 

0.02 

0.37 

TOTAL 

2.83 $/CWT DCA 

31.03 

UNRXTD 
ODCB 

DECLRS 

0.14 0.51 

0.94 0.80 0.03 1.00 0.05 

0.65 

2.82 

Elimination of all of the para-Dichlorobenzene from the 
incoming ODCB would result in 2.83 $/CWT of DCA on a production 
capacity of 800,000 lbs per year above present 10 MM Ibs/yr. 
Since the pDCB presently averages 0.6 %, this means that each 
0.1 % of pDCB is costing us about 133,000 Ibs/yr in production 
and about $50,900. From this it is possible to evaluate various 
qualities of ODCB from the suppliers. 

Similarly, evaluation of the affect of various catalysts 
upon dechlorination is possible. 

Total elimination of all of the 2,3-DCNB from the nitrator 
product would theoretically allow the distillation capacity to 
approach 23 MM liss/yr. But, the rest of the department could not 
possibly support that rate. 

A rate of possibly 14 MM Ibs/yr is attainable by the 
nitrator and hydrogenator. This would require 6 & 2/3 
hydrogenator batches per day and 3 & 1/3 nitrator batches per 
day. Both of these have been demonstrated, but some minor 
modifications to the department may be necessary for long term 
reliability. 

Reducing the amount of unreacted ODCB in the nitrator 
product is possible. The problem appears to be caused by slight 
variations in the weight of ODCB charged to each batch. Either 
considerable work to correct the weigh scale fluctuations or the 
use of a mass flow meter on the ODCB would allow some reduction 
in the excess ODCB in each batch. 
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DCA OPERATIONS 

BOTTOMS 

Material in bottoms 

3,4-DCA at end of Dist. 
Trichloroanilines 
TCAB 
All other Org. Heavies 
Lime 

DILUENT (Lights) 

TOTAL 

LBS/CWT DCA 

1.61 
0.10 
3.05 
2.43 
2.59 

2.13 

11.90 

% 

13, 
0, 

25. 
20. 
21.8 

17.9 

This table represents the materials being drummed out of 
V-318 to be sent for disposal. If, there is a significant weight 
of trash, samples, contaminated insulation, and other items, the 
actual weight of materials presently being identified as bottoms 
would be more than 11.9 Ibs/CWT DCA. 

Approximately 15 to 20 % of the 3,4-DCA left in the bottoms 
is a result of column drainback when the distillation is stopped. 
The remainder is left in the bottoms due to loss of heat transfer 
and boilup. It gets to be really a mess trying to figure out how 
much could be recovered if the percent heavies in the 
hydrogenation were less cind how much is due to the solids which 
must be fluidized by something. 

The TCAB and all other heavies stand out as the biggest 
loss. Together they account for 5.48 Ibs/CWT of DCA produced. 
The laboratory and the plant results both indicate some 
correlation between the quantity of catalyst used in the 
hydrogenator and the amount of TCAB and heavies produced. A 
higher usage of catalyst tends to reduce these materials. If 
these materials could be reduced from 5.48 to 3.5 Ibs/CWT by 
increasing the catalyst usage by another 0.5 KG, it would result 
in annual net savings of $150,000 per year for increased DCA 
yield and reduced bottoms disposal cost. 

Trichlors are sneaky. They do not accovmt for much of the 
bottoms quantity. The reason for this is that 90 % of the 
trichlors are removed from the distillation system with the 
product, unless we are trying to produce 99 % DCA when only 50 % 
are removed with the product. Producing a 98 % DCA requires a 
reflux to forward flow ratio of 1:3, whereas 99 % DCA requires a 
3:1 ratio. About 1/3 of the trichlors are due to the trichlors 
in the ODCB and the remainder come from "thermal dechlorination" 
reactions in the hydrogenator. 
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DCA OPERATIONS 4 

Lime is a quandary. It works! Monsanto had one 
distillation decomposition during their long production history. 
They were reasonably certain that lime was not added to that 
batch. Their research personnel suggested using ammonia for the 
stabilization, but their production personnel would not even try 
it once! We had a decomposition using ammonia. DuPont does not 
use lime, but their distillation is continuous and they do have 
organic high boiling amines present from the hydrogenation. Lime 
obviously adds solids to our distillation bottoms which must be 
suspended and agitated vigorously enough to maintain good heat 
transfer. Lime ends up in our distillation bottoms. 

A diluent is necessary to allow removal of the bottoms from 
the distillation pot and to allow drumming. It is possible that 
a more volatile diluent could be used, which might later be 
recovered immediately before drumming. Reduce the amount of lime 
and it should be possible to reduce the amount of diluent. 

SUGGESTIONS 

1. Use the best ODCB available. Both pDCB and trichlors should 
be minimized. 

2. Increase the reliability of the ODCB charge to the nitrator. 
Mass flow meter and improvement of the recycled ODCB from 
V-303. 

3. Increase the nitrator cooling capability. The location of 
the existing cooler is poor, more heat transfer area is 
needed, and the refrigeration system is not kept at highest 
efficiency at all times. 

4. Investigate catalyst optimization. Type, usage, and 
activity. 

5. Replace the hydrogenation fin tube cooler with a cooling 
tower. 

6. Continue efforts to improve the 3,4 to 2,3 ratio in the 
nitrator. 

7. Investigate means to reduce lime usage SAFELY, such as 
replace the lime with a cheap high boiling alkaline diluent. 

8. Use a valve on the bottom of the distillation column to 
prevent packing runback while emptying bottoms out of the 
distillation pot. 
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Where do all the DCA Lights come from ? 

Source 

Raw Mtfs. 

Nitration 

Hydrogenat ion 

Distillation 

Description 

p-DiOBenzene 
Tri-QBenzenes 

Total from Raw Mils 

* 2,3-DCNB 
Un-reacted ODCB 
Olher* 

Total from Nitrallon 

Hydro-Dechlorination 
Thermal-0 echlorination. 
Unoonverted DCNB 

Total from Hydrogenation 

* 3.4-DCA (Imperleot Sep.) 
Water and Others 

Total from Distillation 

Total Lights Generated 

Dilution of Bottoms 

Total Ughts to Disposal 

# Lights/ # DCA 

0.0068 
0.0008 

0.0076 

0,112 
0.01 

0.0017 

0.1237 

0.0088 
0.005 
0.002 

0.0168 

0.0108 
0.0055 

0.0163 

0.1644 

-0.0213 

0.1431 

% of Total Gen. 

4.14 
0.48 

4.62 

88.13 
6.08 
1.03 

75.24 

6.86 
3.Q4 
1.22 

10,22 

6,67 
3.35 

9.91 

100.00 

-12.96 

87.04 
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FACSIMILE g o i I 7 5 7 1296 

Mr. Joseph M. Hoover 
Manager VIA FEDERAL EXPRESS 
Enforcement Branch 
Arkansas Department of Pollution 
Control & Ecology 

Hazardous Waste Division 
8001 National Drive 
P. 0. Box 8913 
Little Rock, Arkansas 72219-8913 

Re: Cedar Chemical Corporation CAO LIS No. 91-118 

Dear Mr. Hoover: 

With regard to your letter of December 15, 1992 and your 
meeting with John Wagner and Jeff Bennett on January 5, 1993, this 
is to confirm that I will be happy to review with you or your 
counsel the transcripts of depositions which have been taken in 
Cedar Chemical Corporation's pending suit against Wormald U.S., 
Inc., as successor to The Ansul Company, In the Chancery Court of 
Phillips County. There are only a few deposition exhibits which 
are under seal pursuant to a Protective Order that was entered in 
the case; however, I have obtained permission from Wormald's 
counsel to give ADPC&E's attorneys access to these exhibits. I 
will be happy to meet with Pat Crossley or if she is on maternity 
leave, any other member of ADPC&E's legal staff to review these 
depositions in your offices at any convenient time. 

This letter is also intended to clarify Cedar's intent 
in including my memorandum of August 26, 1992 at Tab A in the 
Preliminary Report; to provide additional information which was 
developed in subsequent discovery in the Wormald suit; and to 
confirm the understandings reached in the meeting on Januairy 5, 
1993 concerning your letter of December 15, 1992. 

First of all, it should be understood that Table 2-1 in 
the Preliminary Report reflects only products which Cedar has 
produced at the West Helena Plant since it acquired the Plant in 
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APPERSON, CRUMP, DUZANE 6. MAXWELL 

Mr. Joseph M. Hoover 
January 18, 1993 
Page 2 

1986. The information concerning these products was derived from 
Cedar's own records. Of course, some of these products (such as 
propanil, permethrin and cypermethrin) were also produced by former 
owners or operators at the Plant. Little documentation exists, or 
if it does exist, is not readily available, regarding production 
activities at the Plant which were carried out by Eagle River 
Chemical Corporation or by Vertac, the former owners in the 1970's 
- at least as to products which were produced by these companies 
but never produced by Cedar. Thus, for example, although Section 
2,2.1 of the Preliminary Report reflects that dinoseb was produced 
at the Plant in 1972, dinoseb is not among the products listed in 
Schedule 2-1. 

My report at Tab A in the Preliminary Report was intended 
to help fill this data gap by disclosing information developed in 
the course of Cedar's suit against Wormald with regard to dinoseb 
production and any other activities which occurred on the Plant 
site prior to Cedar's acquisition of the Plant, particularly when 
Ansul controlled the Plant. (As you probably know, we have 
asserted in the suit against Wormald, and the Court has determined, 
that Wormald is responsible for the clean up costs associated with 
certain wastes which were deposited on the site as a result of the 
production of dinoseb when the site was controlled by Ansul in 
1972.) 

In addition to the depositions referred to in my 
memorandum of August 26, 1992, additional depositions were 
subsequently taken by counsel for Wormald in September 1992. These 
later depositions provided information about other products which 
were produced on the Plant site by former owner/operators during 
the 1970's which are not identified in Table 2-1. While I do not 
think that the CAO actually contemplated that Cedar would carry out 
investigations and report on activities prior to its acquisition 
of the Plant unless documented in records available to Cedar, I am 
nevertheless supplementing Table 2-1 by enclosing a list of these 
additional products and related information in the attachment to 
this letter. I understand from the deposition testimony In the 
Wormald case and from my subsequent investigation that production 
of methoxychlor and DCA by former owners or operators on the plant 
site in 1974-1975 and the production of propanil from 1974 to 1977 
involved disposal of aqueous wastes into the ponds which were 
closed in 1978. None of the other products listed in the enclosure 
would have involved such waste disposal. 

I am satisfied that the attached list, together with 
Table 2-1 in the Current Conditions Report, is a complete list of 
all products manufactured at the West Helena Plant in commercial 
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quantities since it was first operated by Helena Chemical Company 
in 1970. If there is any information in ADPC&E files indicating 
that products other than those on these lists were ever produced 
on the site, please let me know. 

Other than the waste streams referred to above with 
respect to propanil, DCA and methoxychlor production in the eiarly 
1970's, the only other wastes which were disposed of in the ponds 
which were closed in 1978 were wastes which were transported from 
Helena Chemical Company's West Helena formulating facility during 
the period beginning either In 1974 or 1975 and ending in 1977. 
These wastes are believed to have resulted from the clean out of 
formulating vessels and would be expected to have contained a 
variety of pesticide contcunlnants - which seems to be borne out by 
the 1986 soil sampling results which are included in the Current 
Conditions Report. Helena Chemical Company has been named third-
party defendant by Wormald in the pending suit and discovery in 
that case may identify more specifically, if possible/ these waste 
constituents. 

Your letter (Paragraph 5) indicates that ADPC&E files 
disclose additional wastes which were placed in these ponds about 
which Cedar has no information. Obviously, for purposes of cost 
recovery actions under the Arkansas Remedial Action Trust Fund, we 
would be interested in learning everything possible about wastes 
which were placed in these closed ponds and persons who were 
Involved in such disposal activities, including, of course, any 
information known concerning Helena Chemical Company's use of the 
ponds in the early 1970's. Accordingly, I would like to meet with 
you in your offices to review the files which are referred to In 
your letter. 

Finally, it is my understanding that the thirteen 
numbered paragraphs of your NOD letter of December 15/ 1992 were 
resolved (to the extent a resolution was required) as follows: 

1. The word "wetland" will be added at the 
appropriate place in Figure 2-1. It is understood that no 
Flood Plain Map for the site is available from FEMA. It was 
agreed that Cedar would furnish a narrative of the 100 year 
flood plain and the elevations at the facility in lieu of a 
map. Since the meeting, however, John Wagner was able to 
obtain a flood plain map from the Department of Housing and 
Urban Development which includes the site, and this map will 
be included ih an appendix to the FIWP. In addition, as 
agreed, a map showing the location of Outfall 002 at the 
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Mississippi River, including the line connecting the Outfall 
to the Plant will be provided in the appendix. 

2. Cedar will provide process flow diagrams for 
each of those processes listed in Table 2-1 for which the 
biological treatment system has been used for aqueous waste 
disposal. 

3. Table 2-3 is deemed sufficient. 

4. It is understood that the comment in Paragraph 
4 of your letter is being addressed pursuant to the CAO 
entered in LIS No. 92-198. Table 2-1 will be revised to 
delete waste streams which were permitted for handling through 
the biological treatment system, but which in fact were not 
so handled and were sent off site for disposal in permitted 
facilities. 

5. The comments in Paragraph 5 are addressed 
above. After we have an opportunity to review the files 
referred to in Paragraph 5 of your letter, we may be able to 
shed some additional light on the subject. 

6. The unavailability of a map from FEMA is 
addressed in Paragraph 1 above. 

7. Cedar agrees that characterization of the 
hydrogeologic setting will be better defined as a result of 
implementation of the FIWP. 

8. There are four documented occurrences of 
accidental breaks in piping lines: 

a. Trestle by Kelly's -release into a ditch; no 
information as concerning when this occurred or how much 
released. 

b. Trestle on Harry Stephens' property June 1985 -
release into a ditch; not known how much released. 

c- Release caused by break in line caused by Hill 
& Hill Construction in April 1989 - release into a ditch - the 
quantity unknown. 

d. Break in line in connection with utility pole 
installation on other side of levee in 1992 - no release. 
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It is understood that the FIWP will address and 
justify Cedar's position that no further remedial action is 
required with respect to these spill locations. 

9. Cedar's removal of the piping which presently 
transfers process waste water to the treatment system will 
proceed in accordance with a general construction permit 
issued pursuant to the CAO in LIS No. 92-198. Cedar will 
inspect for leaks in the course of the removal and submit an 
inspection report to ADPC&E pursuant to implementation of the 
FIWP under the referenced CAO. 

10. It is understood that Cedar has not collected 
any sludge out of the old separator, and sludge from the new 
separator will be disposed of off-site - not into the 
biological treatment system. The FIWP will provide for soil 
sampling where spills occurred on the dike. 

11. It is understood that the areas indicated in 
Exhibit C to the Memorandum which is included at Tab A of the 
Report will be addressed in the FIWP. (In that regard, I am 
enclosing a copy of a memo from ADPC&E files which was 
obtained during discovery in the Wormald case indicating the 
presence of a "temporary holding pond" on the site in July 
1972, which was apparently used for dinoseb waste water. This 
may be identical to the partially closed impoundments which 
were referred to in the Holcomb deposition testimony.) 

12. The owner of the property northwest of the 
Site, across the railroad tracks, has been determined to be 
Alan Hargraves, who resides at 125 Neil Road, Helena, 
Arkansas. 

13. Cedar understands that it is obligated to 
submit quarterly progress reports to ADPC&E as required by the 
CAO in LIS No. 92-198. 

It was also agreed that Cedar will have a two week 
extension, to February 4, 1993, in which to submit the second draft 
of its FIWP. 

Let me know if you have any addition or correction to the 
above understandings. Also, if you are of the opinion that more 
information concerning the additional products identified in the 
enclosure is critical to development of a sound FIWP, please let 
me know promptly. In discussing the subject with Cedar's 
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consulting firm, ENSAFE, they are of the opinion that Information 
contained in the Current Conditions Report is more than sufficient 
for development of a FIWP. 

I will contact you in the near future to set up an 
appointment to review ADP&CE's files referred to above. 

Sincerely yours. 

Allen T. Malone 

ATM:jw 

Enclosures 

cc; Ms. Pat Crossley 
Mr. John Wagner 
Mr. Jeff Bennett 
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PRODUCTS BELIEVED TO BE PRODUCED IN COMMERCIAL QUANTITIES 
AT WEST HELENA SITE FROM 1970-1986 
WHICH ARE NOT IDENTIFIED IN TABLE 2-1 

Products Produced By Cedar Chemical Corporation Which Were 
Inadvertently Omitted From Schedule 2-1: 

- Diphone C for Yorkshire Chemicals pic - produced in 1988 
pursuant to an unsuccessful production run which resulted in 
early termination of the contract. 

RP15 (intermediate, for production of the pesticide Tackle) -
produced in relative short runs in 1986 as well as RPIO 
(Tackle) also produced for Rhone-Poulenc. Products and 
process were substantially identical to CTBL (Cobra) which was 
produced for another contract customer, as identified in 
Schedule 2-1. 

ADPA-60 - This is a new product which is currently being 
produced for Albright & Wilson; start up occurred subsequent 
to preparation of the Preliminary Report. 

Perborate - This is also a new product which is currently 
being produced for DuPont; start up occurred subsequent to 
preparation of the Preliminary Report. 

Products Produced Prior To Cedar's Ownership Of The Site; 

Dinoseb - in 1972 

Methoxychlor (produced 1974-1975) allegedly by a joint venture 
comprised of Eagle River Chemical Corporation and Chemform 
Corporation located in West Virginia. 

DCA - experimental runs from 1974-1975. 

Lannate (for DuPont) 1975-1979 

NBE (for Mobil Chemical) from approximately 1975 to 1979 

Thiofanox (for Diamond Shamrock) from approximately 1976 to 
1978 

BSC (Benzene Sulphonyl Chloride) - produced from approximately 
1979-1980 

DRA (also known as FLO) produced for Arco from 1980-1984 

2,4 DTBP (another alkylated phenol) produced for Schenectady 
Chemical in 1984-1985 similar to Isonox 132, as identified 
Schedule 2-1 

OLOA 378 - An oil lube additive produced for Chevron in 1984 
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1 STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ^COLOGY 

8001 National Drive 
Little Rock, Arkansas 72209 

in f^ 
July 6, 1972 

M£HOR.^NDUM TO: Kr. S. Ladd Dftvles, Director 
Mr. Oarrell SouthalV, Chief-Air Division 

Synopsis 

Eagle River Cheniical Comoany, West Helena, Arkansas has been nan«-
facliurlng chemica.1 herbicides since September 15, 1971. Investigations 
conducted by Depattment personnel have determined that present, 
process methods used by this company cause the release of air and 
water" contariinants. 

Eagle River Chemical Company has not requested permit to operate 
equipment capable of causing air and water contaminants. Such 
operation Is in violation of this Department's permit requirements. 

Renort 

Process methods at Eagle River Chemical Company, West Helena, 
Arkansas were inspected June 23, 1572 by the undersigned in response 
to an air pollution complaint received by this Department. This 
company is owned by Ansul Company, Marinette, Wisconsin, and his 
been operating at this location since September IE, l'97l. 

Eagle River Cheoical 
(Dinltrobutylphenol) 
a rice herbicide. B 
DN8P is the claimed 
resulting from a ser 
reactions whose reac 
sodium nitrate, meth 
product fionsists of 
bisulfate, nitric ac 
"waste water" is col 
Arkansas. This Depa 
Company for disposal 

Company manufactu 
, a soybean ore-em 
oth are produced i 
product of a liqui 
ies of exothermic 
tants are ortho-se 
yl alcohol, and wa 
sodium nitrate, d1 
id, and water. Un 
lected by Great La 
rtment has granted 
of collected "was 

res technical grade DHBP 
ergence and Propanil 
n batch type processes, 
d phase separation process 
(heat yielding) chemical 
c-Butylphenol, su"!furic acid, 
ter. The rss'jltlng unclaimed 
ssolved phenols, sodium 
claimed product called 
kes Chemical Com.nany, El Dorado, 
permit to Great Lakes Chemical 

te water" by deep injection. 

Whne,>P ' "od i jc t1n2 -..w. . , - . . . . „ . J. ^ . . . . . 
a 6" diameter stack connected with the reaction 

DNBP passes .ar« emitte^^^° the atmosphere throug 
h the reaction vessel. Mr. Bruc 

Davey - Plant Manager,.has submitted that these gasses are the pr 
duct of nitrating reactions and are almost IOCS Nox. Eagle Rlverlt 
Chemical Company has not applied for permit from this Departmeist 
operate equipment eapable of emitting contaminants to the atmosph 
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Tduct and "waste water" spillage has saturated the soil around 
;pect1ve holding tanks. Mechanical aggitation of this saturated 

-ea by mobile machinery has dispersed and mixed the s p i n a g e with 
)il throughout company grounds. During the time of this Investi-
latlon, company grounds other than those around holding tanks were 

'covered with finely divided orange dust (dried product and "waste 
water" spillage ingredients mixed thoroughly with soil) that easily 
becane airborne with minor mechanical aggitation. This dust pro
duced a burning sensation in the nasal area when breathed. Spillage 
from holding tanks and a recent reaction vessel rupture was ditched 
openly across company gcourids, Host of the spillage was lifted into 
a temporary holding pond. However, some spillage was excapinq into 
a local drainooe ditch. Freshwater used to cool exothermic reaction 
vessels also entered this drainage ditch and combined with spillage. 
Combination produced an orange liquid effluent observed leaving 
company property via drainage ditch. 

A saturating rainfall would have caused accumulated product and 
"waste water" ingredients contained 1n dusts on plant grounds to 
be carried into the same drainage ditch. No permit to operate 
equipment capable of releasing water contaminants has been re
quested by this company. 

^ ^ 

Calvin z l 
Ecoloaist 

mnte 
II 

John f^ardner 
Sanitarian I 

EW/msd 
c c: Mr. 

WT. 
John A. Mitchell 
Jim Shell 
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Date: March 11, 1993 

To: D. Hoppel 

CC: T. Lodice 

Fron: P. Schweikert 

Subject: Glycol ic Acid Pro^eGt for Duiaont 

An initial assessnent of the glycolic acid project for Dupont has 
been completed and submitted to the project engineering department 
for further detailed evaluation. The assessment includes a process 
flow sheet, process description, required modfications, process 
concerns and production estimates. The assessment was created with 
the desire to maintain nost of the process within the proxinity of 
the solids handling section of Unit 5. 

The project appears to be relatively simple and would fit in Unit 
with only minor modifications. 70% glycolic acid can be produced 
at a rate of 26,700 pounds per day with maximum cool do%m during 
the crystallization. If a controlled cool doim with a 10 F delta 
T is used, the production rate decreases considerably to 9,140 
pounds per day. 

P6 
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From Tank Trudu 
28/480 Pound* 

| o f 8 B % 0 A 

CfystsBiitkm 

Dryw 

Contrifug* 

26,480 Pounds 
of QA Solds Sol'n. 

10.000 Pound* of 100% OA 8eld* 

20.845 Lb*, 
of FBtrat* 

3,400 PDwid* 
ofWatar 

Ptoduct Mihigy 
DtoaoMng 

Mothar Liquor/ 
FHtmte 

1 
ToTMk 
Tnida 

6,626 Pound* of QA Sofid* 
(wMi waahwitar of tfkition) 

17.890 Lb*. 
ofOA/Sol'n. 

1 

Proouct 

1 

Totoworpadu 
|21,290 Pounds 
of 70% QA Product 
ToDrum* 

QLYCQUC ACID PROJECT 
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Glveolie Acid Pna-lecti 

A. Description of Flow Scheme: 

1. 85% Glycolic acid at 120 F is received via tank truck. Using 
existing unloading lines and transfer lines at T-201, 26,480 pounds 
of 85% 6A are poŝ >ed or pressured to the crystallizer, R-203. 

2. The material is cooled to 30 F and held for 2 hours in R-203. 

3. R-203 is transferred to the centrifuge feed tank, T-212. 

4. The naterial is fed to the centrifuge and spun dry. All mother 
liquor drains to T-209. 

5. Hot DI water is then fed through the wash nozzles to dissolve 
the cake with centrifuge drainage now directed to T-aOS. 

6. When the basket is empty or near eiq>ty, the next load is fed. 

7. T-209 is transferred to T-213 £md then loaded back onto tank 
trucks. 

8. T-208 is fed to R-204 where additional water is added, the 
material is kept at 100 F and agitated for a specified period of 
tine. It is then drummed out. 

9. A total of 5% of the product produced for the campaign will be 
solids run through the dryer and into 100 pounds leveirpacks. 

B. Required Modifications: 

1. A heated (100 F) DI water supply to the centrifuge nozzles, 
supply is piped up but temperature control will be needed. 

2. Liquor discharge piping from the centrifuge to T-208. Air-
actuated valves interlocked into the centrifuge controls would also 
be helpful. This would allow liquor to drain to T-209 during the 
feed and spin cycles and liquor to drain to T-208 dxuring the 
dissolving/wash cycle. 

3. Transfer line from T-209 to T-213. 

4. Transfer line from T-208 to R-204. 

5. Either load cells on R-l04 or charge metering so that the 
correct amount of centrifuged GA solution and DZ water can be fed 
to the dissolving/mixing reactor. 

6. Packout line from R-204. 
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C. Concerns: 

1. If a controlled cool do%m is desired with only a 10 F 
temperature difference between brine and reactor contents, the 
cycle time increases from 6.5 hours to 18.9 hours. The additional 
equipment and instrimentation required to do this will also be 
costly. 

2. Is the centrifuge capable of handling a rate of close to 20,000 
pounds per day? Bulk density of the product is not given in the 
information. 

3. Dissolving product in the centrifuge will increase cycle times. 
There is also the possibility that wet impurities that would have 
been removed by drying will be retained in the cake and washed out 
with the product. 

4. The specified equipment list includes a vacuum dryer which is 
not what the unit possesses. A determination of whether the 
hollow-fllte dryer is sufficient must be made. 

D. Production Estimates: 

The crystallizer, R-203, is a 3,000 gallon glass-lined vessel. 

At 85% capacity, it will hold 26,470 pounds of 85% glycolic acid. 

Yield is 25%, or 0.25 * 0.85 * 26,470 = 5,625 lbs of 100% GA 

Cycle time for the crystallizer: 

Cooling 85% GA solution from 120 to 30 F and then holding for two 
hours at that temperature. 

Transfer in time = 15 ninutes. 

Cool down ln(Tl-tl)/(T2-tl) = UA(time)/MC 

Tl = Start temperature or 120 F, T2 = Final tenperature or 30 F 
tl » Brine temperatxire or 20 P 
U = 40 BTU/hr*sq.ft*P 
A >= 235 sq. ft. 
M = 26,470 pounds 
C =0.59 BT0/lb*F 

Time - 2.30/0.6 =3.82 hours 

Hold period is 2 hours 

Transfer out is 15 minutes 

Total cycle time is approximately 6.5 hours 

At 90% on stream a total of 3.32 batches can be completed per day. 
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Total production is 5,625 Ibs/bx * 3.32 bx/day = 18,692 pounds 

At 70% dilution production rate is 26,700 pounds per day. 

Refrigeration required: 

100 BTU/lb of GA for both heat of crystallization and cooling. 

This is 2.25 MM BTU over 3.82 hours or 49 tons. 
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December 9, 1993 

MEMORANDUM 

Fm: John Wagner 

To: M.J. Pocrass 

Re: Sump Inspection 

Suaq)s in units 2, 5, and 6 were inspected today by Ensafe as a part of die Facility Investigation. 
The recommendations resulting &om the inspection follow: 

1. Unit 2 • Reline with concrete similar to what we did for the unit 3 sump. After the 
concrete has cured, coat it with an acid resistant epoxy similar to what we used on the pad 3 
waste drum shelter. Guinn ordered this epoxy before. Put a rush on the order so we can coat 
it immediately after the concrete dries. 

2. Unit 5 - Clean and coat the existing concrete witfi an epoxy liner resistant to wfaatevo* 
waste will most commonly be collected there. The sump is clean now, but you need to decide 
the timing on the coating. 

3. Unit 6 - Do the same as in unit 5. 

. a ^ . ^ QzA^^^ ^--yJjL^ ^^AfuJo ^.o^-^vJ^ ^ 

^/y- / / -
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INTERNATIONAL TECHNOLOGY CORPORATION 

October 28, 1993 

ND denotes that the compound is not detected at or above the indicated detection limit 

Data was reported with qualifiers as follows: 

Organic Qualifiers 

A - Tentatively identified compound is a suspected aldol condensation. 

U - Compound analyzed but not detected 

E ' Compound exceeded calibration range 

D - Compound analyzed at a secondary dilution fiactor 

J - Compotind detected but below the contract required quantitation limit (the value given is an 
estimate) 

N - Identification of tentatively identified compound is based on a mass spectral library search. 

S - Spiked compound 

B - Compound was foimd in the method blank 

X - Data has been manually integrated 

B - The reported value is less than the Contract Required Detection limit (CRDL) but greater than 
the Instrument Detection Limit (IDL). 

E - The reported value is estimated because of the presence of interference. 

M - Duplicate injection precision is not met 

N - Spiked sample recovery is not within control limits. 

S - The reported value was determined by the Method of Standard Additions (MSA). 

U - Tbe analyte was analyzed but not detected. 

W - Post digestion spike for furnace AA analysis is out of control limits (85 to 115 percent) while 
sample absorbance is less than 50 percent of spike absorbance. 

* - Duplicate analysis is not within control limits. 

+ - (Correlation, coefficient for the MSA is less than 0.995. 

QA/QC information am be found immediately following tbe analytical data. 
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Health Based Action Levels and MCLs far Metals 

Analyte 

Areenic 

Barium 

Cadmium 

Calcium 

Chromium 

Iron 

Lead 

Magnesium 

Mercury 

Selenium 

Silver 

Sodium 
i W ^ - L L ta 1 A* 'a !_ 

Soil 
Health Based Action LeVel 
mg/kg 

0.6+ 

4,000.0 
140.0+ 

1.0+ 

~ 

80,000.0 

— 

— 

— 

— 

10.0+ 

200.0 
10.0+ 

-

Water 
MCLs and Other 
fig/kg 

50.0 

2,000.0 

5.0 

— 

100.0 

300.0 SMCL 

50.0 
15.0 (action level) 

2.0 

50.0 

100 SMCL 

1 
+ - Based on Oral RfD for Pica Child 
X - Based on Oral RfD for Adult 
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HeaMi IBased Action Levels and MCLs for 
Semi-Volatiie Organic Compounds 

Compound 

Di-n-Butylphthalate 

3,4-Dichloroaniline 

Dinoseb 

1,4-Dichlorobenzene 

2-Fluorophenol 

2-FluoTobiphenyl 

4-Methylphenol 

Nitrobenzene-d5 

Phenol-d5 

Propanil 

Pyrene 

Teiphenyl-dl4 

2,4,6-Tribromophenol 
! t i . ^ i a . to..^.^ i^-!*..-!. 

Soil 
Health Based Action Levels 
mg/kg Cpp'^'^ 

8,000 
200+ 

70,000x 

~ 

80 
2.0+ 
700x 

—. 

— 

. . 

— 

40 
1.0+ 
350x 

3,000 
1,200+ 

420,000x 

10.0+ 
3,500x 

60.0+ 

Water 
MCLs and Other 

4.0* 

~ 

7.0 

75.0 

~ 

-

-

20.0 

1,000* 

— 

— 

~ 

+ - Based on RfD for Pica Child 
X - Based on RfD for Adult 
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Healdi Based Action Levels and MCLs for Volatile O i ^ n k Con^Monds { 

Volatile Organic 
Compounds 

Acetone 

2-Butanone 

Benzene 

Chlorobenzene 

Chloroform 

Carbon Tetrachloride 

1 1,2-Dichlon)ethane 

1,2-Dichloropropane 

Ethylbraizene 

2-Hexanone 

4-Methyl-2-Pentanone 

Methylene Chloride 

Tetrachloroethene 

Toluene 

Xylenes 

SoU 
Healdi Based Action Levels 
mg/kg 

8,000.0 
200+ 

~ 

— 

2,000.0 

800 

60 

40+ 

~ 

8,000 
200+ 

~ 

~ 

120+ 

20.0 

200 

200 

Water 
MCT-s and Other 

4,000.0* 

— 

5.0 

1.000* 

100 

5.0 

5.0 

5.0 

700.0 

— 

~ 

~ 

5.0 

100.0 

10,000.0 

+ - Based on Oral RfD for Pica Child 
X - Based on Oral RfD for Adult 
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1 Health Based Action Levels and MCLs for Pesticides || 

Compound 

Aldrin 

BHC Isomers (Lindane) 

r-Chlordane 

DDT Isomers 

Dieldrin 

Endosulfan Sulfate 

Heptachlor 

Methoxychlor 

Soil 
Health Based Action Level 
mg/kg 

2.0 
0.06+ 

20.0 

0.12+ 

40.0 

4.0 
0.1 + 

0.1 + 

40.0 
1.0+ 

10.0+ 
3,500.0x 

MCLs and Other 
Mg/kg 

1.0* 
0.002 

0.2 

2.0 

20.0* 

2.0* 

~ 

0.4 

40.0 

- Health Based Criteria 
+ - Based on Oral RfD for Pica Child 
X - Based on Oral RfD for Adult 

ADE00023303/6 
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FACILITY INVESTIGATION 

METHYLENE CHLORIDE AND 1,2 - DICHLOROETHANE IN SAMPLES 

1. Methylene chloride was used in the DuPont and CTBL processes as a diluent in Ae reaction 
and was distilled and then recycled dvoug^ the process. 1,2-dichloroediane served die same 
purpose in die Mobil and RP(Tackle) processes. 

2. Mdhylene chloride would have been most common around unit 4 and dichloroethane around 
unit 3. 

3. Methyl chloride was used in die manufacture of medioxychlor. 

9 
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Novonber 30, 1993 

MEMORANDUM 

Fm: John Wagno^ 

To: Dave Hoppel 

cc: M.J. Pocrass 

Re: Facility Investigation Preliminaiy Results 

Enclosed is infonnation on die diree sites ^ o e we had unexpected groundwatw 
contamination. 

Two wells were drilled south of die tank farm and north of die drum storage area. Bodi 
exceed removal limits for various substances. Well 1 (west) is the "gas" well and well 2 had 
the yellow-stained wata. 

Two wells (3 & 5) exceed limits at die biotreatment system. All of the wells around die 
inqioundments exceed various limits. 

This is some of die information diat wOI be submitted to ADPC&E on December 17, and 
these are the areas that will require Phase n followup. 

i-
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CLIhC-FRAZIER 501338 7738 10-13-93 10:58Ari 1711 fl2 

m CEDAR CHEMICAL COMPANY 
MONITORtNG WELL ELEVATIONS 

OCTOBJiK S, 1993 

MONITORING WELL DESCRIPTION *ELEVATION 

Site I Well n 195.43 
Site 1 WeU 92 194.40 
Ste 1 WeU #3 191.49 
Si&^ 1 Well #4 191.90 
Site 1 Well K 194.16 
Site I Well #6 191.97 
She 2 Well #1 201.17 
Site 2 Weu in 199,88 
Site 2 Weil #3 198.76 
Site 2 Well #4 201.19 
Site 2 Weu #5 199.99 
Siie 4 Well t l 197.69 
Site 4 Wel) #2 198.01 
Existing WeU #1 198.23 
Existing Wdl f l 199.87 
Existing WeU #3 199.31 
Existing WeU #4 198.13 
Existing Well 16' East of Ex. Well If3 199.00 
Existing Well #6 199.56 
Existing Well #6A 198.54 
Existing WeU iKB 198.09 
Existing WeU i^ec 198.17 
Existing WeU #7 198.47 

•ELEVATiaNS ARE TOP OF WELL CASING PIPE WITH CAP REMOVED 

PrgparfidgY' 

CUne<Fynzier, Inc. 
CousuUlng Engineers 
Helena, Arkansas 
Job No. 93-210 

S-94S« 
501 338 7730 10-13-93 12:06PM P002 »14 
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DIRT SAMPLES 

DATE 

9/6/93 
9/8/93 
9/8/93 
9/8/93 
9/8/S3 
9/8/93 
9/9/93 
9/9^93 
9i*S«3 

9/10/93 

u 

1 " 
a 

1 ' 
• 

1 • 

• 

a 

1 " 
1 * 
1 " 
1 " 
1 • 

9/14/93 
1 " 
1 " 
1 " 

U 

D 

9/16/93 
9m/33 

m 

SAMPLE NUMBER 

CED9ffl1-1 
CED9SB1.2 
CED9SB2-1 
CED9SB2-2 
CED9SB3-1 
CED9SB3^ 

.CED95B4-2 
CED95B5-1 
CED9SBS-1 
CEDgSB7-1 
CEDgSBS-l 
C£D9S89-2 
CEI39SB7-3 
CED9SB4-1 
CED9SB&^ 
CED9SB8-2 
CED95B5-2 
CED95B6-2 

CED9SB14-2 
CED96B11-2 
CED95B9-1 

CED95B11-1 
CEDgSB7-2 
CED95B10-2 
CEDK613-2 
CED9SB10-1 
CED9SB12-2 
CED95B12-1 
CED9SB4-3 
CE09SB15-2 
CED95B13-1 
CED95B14-1 
CED95B15-1 
CED9SB16-1 
CED9SB16-2 
CED9SB17-1 
CED9SB17-2 
CED95B18-1 
CED9SB18-2 

CED25MW3-7 
CE095B19-1 
CED95B19-2 

1 DINOSEB (ppm) 

86.2 
17.5 
4149 
10.6 
1567 
0.83 

12637 
64693 
432 

16S62 
1 2231 

29 
495 

19478 
4377 

73 
5183 
108 
184 
60 

45514 
6905 
5377 

37 
468 
1299 

32942 
27141 

176 
82 
428 
90 
12 

6683 
6.3 

22729 
65 
27 
79 

<1.0 
53 
95 
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e 
Eiwtronmenial and Safety Daalgna, Inc. 
P.O. BOX 3413IS, MEMPHIS, TN 38184-1319 

(901} 372-7982 

JOB 

SHEET NO. 

CALCULATED Wf_ 

CHBOCED BY 
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TO 
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DATE 
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CHBOCAL CORPOUnON 

INTER-OFFICE CORRESPONDANCE 
West Helena Plant 

OPERATIONS MONTHLY REPORT - August 

To: Jim Rone 

From: Kevin Payne 

Date: 9/15/00 

CC: Randal Tomblin 
Ron Fowler 
Process Engineers 
Supervisors 

Geoff Pratt 
Don Malcolm 
Tony Dinculescu 
Plant SLT 

Joe Mancini 
Chris McGee 
Superintendents 

UNIT1 

.Telene/production began on August 1. Also, the unit continued to distill 
methanol in support of Unit 5 and TA. 

Pentabrom ILbsJ 
TELENE (Lbs.) 

AUGUST 
0 

640,700 

Campaign to Date 
131,265 
640,700 

AB0000085878/1 



UNIT 2 

The Propanil unit was down for 9 days due to the DCA turnaround. This resulted 
in much lower asset effectiveness at 49.2%, bringing the YTD number to 78%. 

We are still waiting for results from DuPont regarding our DOE on the flaker run 
in July. 

Propanil Tech (Lbs.) 
Flaked Tech (Lbs.) 
3# Bulk (Gals.) 
4# Bulk (Gals.) 
4# X Bulk (Gals.) 
RiceSolo (Gals.) 
Stam Bulk (Gals.) 
6* Molinate (Gals.) 

AUGUST 
1,058,050 

858,750 
0 
0 
0 

37,867 
0 
0 

YTD 
12.615,263 
6,477,431 

301,880 
264,865 
148,722 
238,650 
460,514 

1,426 

UNIT 3 

The unit is ready to begin MACE production, but material is now not expected 
until the end of September or beginning of October. The campaign is expected 
to last 60 to 90 days. 

MACE 
Drummed DCPI 
Diuron 

AUGUST 
0 
0 
0 

YTD 
0 

188,386 
0 

UNIT 4 

Unit 4 again experienced increased cycle times by allowing TA to take 
precedence on brine usage. The unit also had 118 hours of downtime due to a 
brine pump failure. 

Lack of raw material resulted in 233 hours of downtime. The asset effectiveness 
for August was 34.5%, bringing the YTD to 63.2%. 

1 

Aclfluorfen (Lbs.) 
AUGUST 

97,209 
YTD 

1,285,542 

AB0000085878/2 



UNITS 

The unit ran much better in August. We experienced some problems with the 
centrifuge and dryer, resulting in some product with yellow specs. This is 
excellent material in all other ways, and should be usable at least as Tham. 

The campaign is projected to be completed at the end of September. 

PPS - Ticona 
CK Witco 
TA production (Lbs.) 

AUGUST 
0 
0 

170,006 

YTD 
16,568 
5,108-

286,547 

UNITS 

DCA production was down in August due to a scheduled turnaround. We 
perfomied PSM inspections of all vessels, patched R6103, replaced T6210 and 
T0123, and repaired the cooling tower. 

The asset effectiveness was 69.7% (84.1% equivalent if all normal assay was 
produced), bringing the YTD to 70.7% (79.3%). 

DCA (Lbs.) 
AUGUST 

631,758 
YTD 

10.378,700 

UNIT 7 

Seven batches of TA were blended in AugusL There were several maintenance 
issues with the dryer, which resulted in a total of 10 days of downtime. 

TA Blending 
PPG 
PPS - Ticona (drying) 

AUGUST 
73,574 

0 
0 

YTD 
114,844 

4,119 
16,568 
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